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PKEFACE 

The discovery of the larva of Rhiiiocyfha fills a decided gap 
in our knowledge of the Libellagiiie Zygoptera. So far as the 
Indian Fauna is concerned the Libellagine group of the Epallaginae 
include the genera Lihellago, Micromerus, and Rhinocy'pha and 
perhaps Phtlogaiiga, the last three of which are Oriental in their 
distribution, although Rhimcyplui extends into the Australian 
Region as well. So far as the adult characters are concerned Munz 
has lately pointed out, in his “ Venational Study of the Suborder 
Zygoptera {Anwr, E)U. Soc., Mem. Ill (1919), p. 12), that “ Rhino- 
cyphtf Libellago and Micronierus form rather a compact and distinct 
group with M4 arching forward and Cuo backward, more so than in 
the related genera, and with 11^ and Mo parallel at their tips and 

with two prominent sectors between ” whilst 

Tillyard, in his “ Biology of Dragonflies,” page 274, distinguishes 
this group as 

Wings petiolate. Numerous antenodals, but 
those of first and second series not corre* 
spouding beyond arculus. Arciilus about 
halfway between base and nodus, or nearer 
to base (much nearer in Philoganga) . . Libellaguii. 

Wings not petiolate. Numerous antenodals, 
those of first and second series nearly all 
corresponding. iVrculus close to base, far 
removed from nodus . . . . Epallagini. 

Tillyard thus includes Phihganga in the Libellagini, although 
he notes that the arculus is nearer to base of wing than in the other 
genera. In his key to the genera of Epallaginio, which he does not 
subdivide into tribes, Munz notes that the three genera RJiinocypha^ 
Libellago and Micmneriis are distinguishable by the area posterio 
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to Cu, having a single row of cells (occasionally two cells wide for a " 
short distance ; but if so, Cus is not arched) and the arching forward 
of M 4 beyond MA, whereas he places Philoganga and Caliphwa in a 
group characterized by the area posterior to Guj having more than 
one row of cells beyond MA, whilst M 4 is generally not prominently 
arched beyond MA ; and on page 12 of hia Memoir he remarks on 
the beginning of the tendency for and Mg to arise nearer to the 
subnodus in Pkiloganga. It will be seen, therefore, that the genus 
Philoganga falls rather outside of the compact group formed by the 
genera Rhinocypha, Libellago and Micromerus, and as its larva 
remains unknown, its exact position remains somewhat doubtful. 

Turning to the larval characters, Tillyard (loc. cit.) defines 
the larva of the Epallagini (with Indian genera Anuopleura^ Bayadera, 
Caliphcea, Epallage and Pseudopbiea) as provided with 6-7 pairs of 
lateral abdominal gills and with caudal gills in the form of ovoid sacs, 
ending in a point, and on page 200, figure 87, he figures a larva of 
PseudophcBa to show these caudal sacci and lateral abdominal gills 
and states that the latter occur on either side of abdominal segments 
2-8 in the larvse of Pseudophcea, Bayadera and Anisopleura. 

Tillyard states that the larva of the Li bell agin i is not known 
for certain but refers to a figure and description by Karscli, in 
Berlin, EiU. Zeits,, Vol. XXXVIII (1893), of a larva from Togolaud 
which he considers to be very probably a Libellago ; in any case, 
Karsch s figure and brief description leave the exact identity doubt- 
ful. Fraser has recently rlescribed the larva of Micromerm lineatus 
in the Records of the Indian 3Iuseum (\^ol. XVI, pp. 197-198, tab. 
23; February 1919) and in the present paper gives a description 
of a larva which is almost certainly that of Rhinocypha ignipennk, 
as the adults of this species occurred in very large numbers along the 
stream in which it was found. As Laidkw has remarked (Records 
of the Indian Mmeum, Vol. XVI, page 195 ; February 1919) the 
discovery of the larva of a species of Rhinocypha^ to which that of 
the larva of Micromerus may also now be added, “is of interest 
as helping to strengthen the opinion that the Libellaginso should 
stand as a distirxt subfamily.’’ 
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The larva of Micromerm lineatm is always found in fast running 
water, in which it clings to roots, submerged twigs and other debris, 
rarely to the stems of weeds or reeds (Fraser). All the species of 
Rhinocyplui also seem to be attached to running water, but the 
larval habits still remain something of a mystery. Submerged 
weeds, sticks, stones and debris generally, besides mud from the 
bottom and sides of the stream, were all examined m great quantity 
without any tangible results except for this one larva which was 
found amongst submerged weed ; yet the larvae must have been 
present in considerable numbers and further knowledge of their 
habits will doubtless lead to their discovery with comparative ease. 
In the case of other species of Rhinocypha, such as R. spuria, which 
are attached to streams running over rocky beds, it is probable 
that the larvae cling on to, or perhaps beneath, rocks and stones 
but prolonged search in such situations has so far met with no success 
in their discovery. 


PusA, 

21th January, 1920. 


T. BAINBRIGGE FLETCHER^ 
Imperial EntomohgisL 




DESCRIPTION OF A RHINOCYPHINB LARVA 
FROM SHILLONG. 


BY 

MAJOR F. C. FRASER, I.M.S. 

(Received for publication on 28th January, 1920.) 

The single specimen under description was taken by Mr. Bainbrigge 
Fletcher after some weeks of patient .search in the rivulets about Shillong. 

Both R. ujnij:>€}}nis and R. cuncahi* are common there, the former occur- 
ring in considerable numbers, flitting along the banks of the particular stream 
where the present specimen was found lying up in water weed. 

It is still an unsolved problem as to ^Yhe^e the insects hide themselves. 
Resting places such as weeds, rocks, beneath stones in the river bed, in mud, 
on roots and submerged twigs, were all tried in succession without result 
except for the one solitary specimen now under description. 

Dr. La id law has published a brief note about the larva of a Rhinocypha 
in the Indian M^fseum Records, Vol. XVI, p. 195 (1919), but the larva has, 
with this exception, hitherto remained unknown. Mr. Fletcher's specimen is 
not fully developed and lias not yet acquired wing cases ; it is probably the 
larva of /?. i(pi{})ennis as this insect was common along the banks of the stream 
where the larva was found, whereas /?. cuneafa was never found there. 

The head is somewhat square, the eyes projecting but slightly and deeply 
pigmented. The antenna? are typically Calopterygine in character, the first 
segment being as long as all the rest taken together. The mask is flattened 

•Major Fraser has indent ified as Jt. ciintn(a a Ehinocypha which is fairly common along 
rocky -bedded streams in Shillong from June to August. These sixHjimens, however, differ 
markedly from examples of R, cuneoto from Darjiling contained in the Pusa rollection and 
I consider them, referable to R, spuria, Selys. It may be added that in October 1919, 
I took a pair of R. qiiadrimahihia, Selys, at Shillong, but neither R- spur fa nor R. qaadrlimcU’ 
lata has ever been seen along this stream (which is little better than an open ditch of water 
running between muddy banka in the meadow opposite the Convent) along which R. ignipennis 
occurs abundantly in September and October. There is no doubt in my mind that the larva 
here described is that of R. ignipennis. — [T.B.F.] 

{ 13 ) 
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but the middle lobe is deeply cupped and shows but the slightest notch, not 
amounting to a fissure. The free borders of the lobes are minutely crenate. 
The lateral lobes bear a robust, moveable hook with two set® situated at its 
base and two robust, short teeth internal to the moveable hook. The head, 
antennas and mask very closely resemble those of Micrcmems, The body is 
rounded, short and pigmented in a definite pattern ; the legs are of great 
length, slim and spidery and adapted for clinging to weeds or roots. 

The larva has no caudal gills, nor can any site be made out w'here sucl\ 
could have been articulated. It is more probable that Ehimcyyha larvro do 
not possess these organs than that the specimen under description has lost 
them through autotoray. This opinion is supported in Dr. Laidlaw’s note 
mentioned above, wherein he states apropos his own specimen, The caudal 
gills are imfortunately missing.” It is more probable that Dr. Laidlaw’s 
specimen never possessed any. Both Rkinoqffha and Micro^nenis are appa- 
rently purely proctobranchiates, the former having no caudal gills and tlie 
latter only rudimentary and non- functional ones. Neither jwsscss lateral, 
abdominal gills as in the Ej)allagin(v. It is not at all probable that caudal 
gills may be acquired in the adult stage, as Micromerm possesses them iji the 
earliest instars. As a rule, the gills of Zygoptoran larva? are relatively larger 
in the juvenile than in the adult stages. 
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FOREWORD. 

The great majority of the gall midges which form the subject 
of this Memoir were bred by my assistant, Eao Sahib Y. 
Ramachandra Eao, who has been studying the family for 

some years. 

Dr. Felt most courteously placed the paper at my disposal 
for publication anywhere in India as a result of our wish that all 
papers on Indian insects should be published in India. 

I should like to draw attention to one point on which I hope 
definite information will soon be forthcoming. 

Dr. Felt placed a query mark against Pachjdi'plosis oryzce. 
Wood-^Iason, which was bred from Ofliiurm corymbosus. This 
insect is a pest of paddy and has also been bred from Ponicum 
stagniim which grows in similar conditions to those most favourable 
for paddy. Ophi^rus cory^nhosiw, on the other hand, is esseiitially a 
drydand grass, and it would be rather surprising to find that P. oryzm 
which breeds in swampy places is also breeding in dry tracts. 

1 should not have cast any doubt on the identification of the 
Cecidomyiad bred from Ophiurus^ by such an acknowledged author- 
ity as Dr. Felt is, had he not been a little doubtful on the point 
himself, and the markedly different habit of 0. corywhosus from the 
other known host -plants supports the suspicion tliat the gall flies 
bred from them are not identical. 

E. BALLAED, 

Hh Jme, 1920. Govemmeiii Entomologist, Madras. 




INDIAN GRASS GALL MIDGES. 

BY 

E. P. FELT, 

^tdte Entomologist of I^ew York, U. A. 

[Keceircd for puMicfttion on 28th June, 1920.] 

A SMALL col I eft ion of gall midget forwarded for study under date of 7th 
October, 1910, bv Mr. E. Ballard, GoV'erriinent Entomologist, Coimbatore, has 
enabled us to make materia) additions to the food preferences of the grass 
inliabiting gall midges. Thi.s is reallv' a continuation of a study which has been 
in progress for several yeans through the co-operation of Mr. Ballard and 
his assistant, Rao Sahib Y. Kamachandra Rao, who reared ino.^t of the species, 
and Mr. T. Rainbrif/ge Fletcher. Imperial Entomologist of the Agricul- 
tural Research Institute, Pusa, Bihar. This latest sending has resulted in the 
following additional data : 

Dfjo(li])losis andropogim's. Felt, was reared from Apludut vana. 1-1 ’2-18, 
from Andropngod perfusus^ 1-1 2- lb (also in July 1919, Kodeura, Kistna 
District), from J. schcenanthus, 1-12-1 b and 19-8' 18. all, except as noted, at 
Coimbatore, from Panicum famdum^ 19th July, Samalkota, Godavari District, 
and apparently the .same species from Andropogon contorfus, 19th August, 1919, 
Adoni, Bellary District, most of the specimens having been collected by Rao 
Sahib Raniachandra Rao. 

Dyodiplosis indica, n. sp,, was reared from Andropogon schosnanthus in 
August 1919, from material collected at lemmigauur, Beliary District, by 
Y. R. Rao. 

Dyodiplosis montirola, n. sp., was reared from Andropogon montivola in 
August 1919, from material collected by Y. R. Rao at Muruvani, Bella ry’’ 
District. 

Dyodiplosis plumoso, n. sp., was reared in July 1919, from galls on Andfo^ 
pogmi annulatus collected at Samalkota, Godavari District, by R. Rao, and 
from galls on IseilBifin laxumy 2nd J uly, 1919, from mate: ial collected by Y . IL 
Rao at Atchanta, Kistna District. 

( 15 ) 
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Orseoliella graminis, n. sp., was reared in July 1919, from galls in Andropo- 
gan squarrosiiSj Khus-Khua grass, collected by Y. R. Rao at Atchanta, Kistna 
District. 

Orseolielh jamniva, KieiT. & Lecuw., was reared on 10th July 1919, frujn 
galls on Imperata arundinacea, a syno!iyin of I. cghndncay collected by 
Y. R. Rao at Atchanta, Kistna District. There is little question concerning 
the identity of this insect with the species originally described from Java, 
despite the fact that the inaterial at hand shows no such peculiar arrangement 
of the circumtila as depicted for the female antennal segments in the original 
description, and later elaborated in greater detail by Kieifer in Fascicle 152 
of Genera Inseclorum, We are inclined to believe that the artist was misled at 
the outset in regard to the arrangement oi these peculiar structures. 

PackydipJosis or y zee. Wood -Mason. Insects referred with little question 
to this species were reared m July 1919, from galls in Ophiurns corymhosas 
from material collected by Y. 1\. Kao at Kavitam, Kistna District. 

The reariiigs of gall midges are summarized in the following list :-~ 

Andropogon annulalus 

Dyod tplos is a n d ro p<jy in is, Fel I . 

DyodiplosiS phiniosa^ n. sj). 

Andro})ogon contortns. 

Dyodiplosis ? andropoynns, Felt. 

.indrojMigon montteola. 

Dyodiplosis nujnticoki, n. sp. 

Atuiropogon pert us as. 

Dyodiplosis androjKnjinis. Felt. 

Andropogon schcsmnlhus, 

Cmrtarinia caadata, Felt, from ear-heads. 

Dyodiplosis androjH)yinis, Felt. 

Dyodiplosis indiea, n. s]). 

.1 mlropogon sq uarros as. 

OrseolielUi graminis, n. sp. 

Apluda varia, 

CorUarinia caudafa. Felt, from ear-heads. 

Dyodiplosis andropoginiSj Felt. 

Orseoliella npludce. Felt. 

Cynodon dactyhn, 

Dyodiplosis fimudis, Felt. 

Orseolia cynodontis, Kiefl. & Massal. 

‘ Pachydiplosis graminicolay Kief!. & Leeuw. 
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Imperata arundina-ccxt, 

Orseoliella javanka, Kicff. & Leeuw, 
hchcsmuni ciliare, side shoots. 

Byodiflosis cornea y Felt. 

Isrhmmnm fihmm, 

Hornurmyia Kicif. 

heilema Inxurn. 

Dyodiplosis plumosa, n, sj). 

Ophiurus rorymbosus. 

? PachydipUsis oryzoB^ IVood- Mason. 

Oryza sativa, 

Pachydiplosis oryzw, 'Wood-Mason. 

Panicum jlaviduni, 

Dyodiplosis androjwyinu, Felt. 

Panicum fimtaiis. 

Dyodiplosis Jluvialis, Felt, 

Txisioptera jiuitans, Felt. 

Orscolia cynodontis^ Kieff. k .Mass. 

Panicum nodosum, 

Courteia yraminis, Kieff. k Leeuw. 

Panicu m slag ninum. 

Pachyd iplos is oryzoe, ■ Wood-M a son . 

Pen niseium ah pecu ros, 

Itonida j/cnniscti, Felt, from ear-heads. 

Pen n iselum cen ch r aides, 

Itonida pennisi’ti. Felt, from ear-head.'^. 

L 'ccido my ia pen n iset Felt, I r oj n ea r - 1 1 ca d s , poss di 1 y predaceous. 

Penn isel urn iyph o idea m. 

Mycodiphsis indica. Felt, from larv® feeding on rust spores on leaA’es. 
The Indian species of Dyodiplosis at least appear to display a marked 
preference for various grass('s, some being kno\v]i to occur upon several species 
ivith the probability that others have similar habits. The species are very 
iiniilar in appearance, and, in order to facilitate their ready, separation, the 
‘ollowing table has been prepared. 

Key to Indian species oFj ) yodiphsis , 

&, The two portions of the stem of the fifth antennal segment each with a 
ength one*haif greater than tlie diameter. 
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h, I’he distal enlargement of the fifth antennal segment with a length 
twice its diameter and only slightly constricted. Mesonotnm 
purplish brown, length 3 mm. Female, with the stem of the fifth 
antennal segment one- third the length of the basal enlargement, 
which latter has a length five times its diameter. Reared from 
Patiicinn Jiiiifans and Cynodon daciylon .... Jhivialixy Felt. 
hb. The distal enlargement of the fifth antennal segment with a length 
two-and-a-hal£ times its diameter, distinctly constricted at the 
basal third and almost trinodose. T.ength 2’o mm. Female, fifth 
antennal segment with a stem one-third the length of the basal 
enlargement, which latter has a length four times its diameter. 
Reared from lackoemutn cilia re .... cornea ^ Felt. 
aa. Basal portion of the stem of the fifth antennal segment with a 
length one-fonrth greater than its diameter. 

6. Distal portion of the stem of the fifth antennal segment with a length 
one-half greater than its diameter, the pulvilii of the female 
plumose. Reared from Andropogon annnhitus and heilenia 
laxum .... plumosay n. sp, 

hb. Distal portion of the stem of the fifth antennal segment with a length 
two-and-a-half times its diameter, the piilvilli in the female 
not plumose. Reared from Andropfjgon annulatus, . 1 . ? contorlusy 
A. pertusus, schconanthus, Apluda varia and Panicum 
Jlavidum . . . , andro])ogi}iis, Felt. 

aaa. Basal portion of the stem of the fifth antenna! segment with a length 
equal to its diameter, the distal part with a length tw'ice its diameter. 
The pupa with a distinct .spine at the base of the antenmc. Reared from 
Andropogon mo?i(icola .... moniicohy n. sp. 

aaaa. Basal portion of the stem of the fifth antennal segment with a length 
one-half its diameter, the distal part with a length one-half greater than 
its diameter. The pupa with a spine and a basal tooth at the base of the 
antennae. Reared from Androjxygon schcentinthus .... indica, n, sp. 

,Most of the gall midges discussed in this paper are very similar in general 
appearance, differing only in minor and comparatively obscure characters ; a 
most striking exception is found in Hormomyia ischcBmiy KiefT., a distinctly 
larger species, easily recognized by the mesonotum being greatly produced over 
the head, and specially by the distinctly fuscous or semifuscous w ings. The 
small CcyrUarinia candxita is very easily distinguished from the other fonns 
noticed by the much longer ovipositor, this organ when extended being about 
as long as the body. 
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The new species are described below 

Dyodiplosis indica, n. sp. 

The species described below was forwarded under date of October 7, 1919, 
by Mr. E. Ballard, Goyerninent Entomologist, Coimbatore, India. 
The insects were labelled Yeinmiganor, Bellary District, bred from galls in 
Andropogon schoemAtkus, August 1919, Y. R. Rao, collector. The midge is 
easily distinguished from other described species of this genus by the very 
short basal portion of the stem in the male. 

Male. Length 3 mm. Antennae about as long as the body, tliickdy haired, 
light brown, fourteen segments, the fifth with the stems half and one-and- 
a-half times their diameters respectively ; the ba,sal enlargement subglobosc ; 
the distal enlargement subcylindrical, with a length about twice its diameter 
and a distinct though broad cou'^triction near the middle. Circumfila 
moderately short, thick; terminal segment, basal portion of the stem with a 
length about equal to its diameter ; the distal enlargeinent with a length a little 
less than twice its diameter, somewhat constricted near the middle and apically 
with a short, rather broadly, conical process. Palpi : first segment with a length 
about three times its diameter, the second a little longer than the first, somewhat 
broader basally, the third one-half longer than the second and more slender. 
Mesonotum reddish brown, the submedian lines deeply impressed. Scutellum 
yellowish brown. Posts<'“utollum a little darker. Halteres pale yellowish. 
Abdomen sparsely short haired, mostly reddisli brown. Legs mostly light 
straw ; claws moderately stout, rat lie r stronglv curved ; the pulvilli as long 
as the claws. Genitalia : basal clasp segment inoderatcK' lony, broad ; terminal 
clasp segment short, broad ; dorsal plate rather long, broadly and triangularly 
CTnarginate, the lobes divergent and round Iv tapering to obtuse lateral, 
sparsely setose apexes ; ventral plate moderately long, broad, broadly 
rounded apically, thickly and finely setose ; style sliort, stout, truncate apically. 

Fejnale. Length 3’ 75 mm. Autennte extending to the fourth abdominal 
segment, sparsely haired, dark brown, presumably fourteen segments. Meso« 
notum reddish brown, the submedian lines sparsely haired. Scutellum reddish 
yellow. Postscutcllum darker. Halteres mostly pale yellowish. Abdomen 
sparsely short haired, reddish brown. Femora and tibiae light straw, the 
tarsi reddish brown. Ovipositor short, the lobes broadly ovate and rather 
thickly clothed with short stout setae. 

Exuvium (Male). Length ti mm. Whitish transparent, the antennal 
cases extending to the base of the abdomen, the wing cases to the third abdo- 
minal segment and the leg cases to the sixth abdominal segment. Antennae 
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with a conspicuous basal spine and a well-developed subbasal tooth. The 
dorsal third of the abdominal segments with a transverse, mostly double row of 
stout, triangular spines. 

The developincnt- of the tooth at the base of the antennal cases affords an 
easy means of distinguishing the exiivium of this species and Z). inontieday Felt. 

Type Cecid. A 3061, N. Y. State Museum. 

Dyodiplosis monucola, n. sp. 

The one specimen differs from other known species to sucli an exteid that 
it is characterized as new, though a study of a series of adults may show it to be 
identical wdth one of the earlier described fonns. The insect was labellwl 
Muruvani, Bellary District, reared from gall on Aiidfo^nigon monticolay August 
1919, Y. R. Rao, collector. 

Male, Length mm. Anleunse one- fourth longer than the b<xiy, 
thickly haired, reddish brown, fourteen segments, the fifth with stems equal 
and twice the diameter respectively; ha.sal enlargement subglobose : distal 
enlargement with a length two-and-a-half times its diameter, slightly constricted 
at the basal third, both enlargements with rather thick whorls (,f long, stout 
setsB and moderately long circumfila : terminal segment, basal pirtion of the 
stem irregular, the distal enlargement cylindric, with a length over twice its 
diameter and apically an obtuse conical proces.^. Paljii : lirst segment 
subquadrate, the second half longer, more slender, the third with a length four 
times its diameter and tapering to a rather slender apex. Mesonotnm 
reddish brown, submedian lines sparsely haired. Scutellum yellowi.i^h brown. 
Postscutellum reddish brown. Abdomen rather thickly .short haired, re<l<lish 
brown. Halteres mostly pale yellowish. Coxae yellowish, legs light straw. 
Claws moderately long, .strongly curved, simple ; the jnil villi as long as the 
claw’s. Genitalia : basal clasp segment rat lie r long, moderately slender : 
teuninal clasp segment short, stout ; dorsal plate nuMlerately long, broad, 
broadly and triangularly einarginate ; ventral plate long, broad, broadly and 
roundly einarginate apically. 

Exuvium (Male). Length 6 mm. Whitish transparent, tlie antennal <ases 
extending to the second abdominal segment, the wing rases to the fourth 
abdominal segment and the leg cases to the sixth and eighth abdominal 
segments. Antenna with conspicuous basal horns and no subbasal tooth. 
Abdominal segments dorsally with a transverse row near the anterior third 
of moderately long, triangular spines, the row s on the bas.'il s^^ginents becoming 
almost double. 

Type Cecid. A 3071, N. Y. State Museum. 
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Dyodiplosjs plumosa, n. sj). 

This peculiar species was forrv'arded under date of October 7, 1919, 
by Mr. E. Ballard, Government Entomologist, Coimbatore, India. The 
specimens were labelled Hanialkota, Gmiavari District, from galls in Andro-pogon 
annulaluSf Av\y 1919, \ . R. Rao, collector. The species is most easily distiii- 
giiished from allied forms by the peculiai- feather)' or plumose pulvilli in the 
female. This midge was also reared from galls on Iseilema laxuw, 2nd July, 
1919, collected by Y. R. Rao in the Kistna District, Atchanta. 

Male. Length 2'o mm. Antennae as huig as the body, thickly haired, 
light brown, fo\irteen segments, tht^ fifth having steiiis with a length one and 
one -fourth and one- and- a -half times thetr diameters re.spectively ; the basal 
enlargement subcylindrieal with a length mie-half greater than the diameter. 
Circutuhla moderately long. Palpi ; first segment >ubquailrate, the second 
one-half longer, fusiform, the third a little longer and more slender than 
the second. Mesouotum yellowish bmwn. Scut ell uni and postscutelluni 
yellowish. llaUerta mostly pale )'clh)wlsh. Abilomen yellowish brown. Legs 
mostly pale straw. Claws missing m male. Gem t alia : basal clasp segment 
moderately stout, with a length three times its diameter ; terminal clasp segment 
rather short, swollen basally and nearly straight ; dorsal plate moderately long, 
broadly and triangularly cmarginate, the lobes broad, broadly round apically ; 
ventral plate moderately long, triangularly emarginate, the lobes roundly 
triangular ■ style rather long, tapering to a narrowly rounded apex. 

Female. Length 3 mm. Antennse extending to the fourth abdotninal 
segment, sparsely li aired, dark brown, fourteen segments, the fifth with a stem 
about one-third t e length of the cylindrical basal enlargement, which latter 
has a length three-aiid-a-half times its diameter, spare subbasal and subapical 
whorls of rather long set® and 1on\ circumiila at tlie basal third ami apically. 
Terminal segment cylindrical, with a length about three times its diameter and 
a short globose or fusiform apical process. Mesonotiun dark reddish brown. 
Scutellum and postscutellum fuscous yeliowisli. Haiteres pale yellowish. 
Abdomen thickly sliort liaired, redtlish brown ; tlie ovipositor yeliowisli ; legs 
mostly brownish straw ; the claws long, slender, slightly curved. The pulvilli 
as long as the claws ami apparently partly divided into a series of six or 
eight short, feathery appendages. Ovipositor short, the lobes narrowly 
triangular, with a length about twice the major width. 

Exuvium. Length 2*5 mm. Mostly wJntish transparent. The antenual 
cases extending to the base of the abdomen, and basally with a stout, triangular 
horn, the latter with a subbasal triangular spur. Wing cases extending to the 
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third abdominal segment, the leg cases to the fourth and fifth abdominal 
segments. Tlie dorsum of the latter with a transverse, irregular series of short, 
stout spines on the anterior third. 

Type Cecid. A 3062, N. Y. State Museum. 

OrSEOLTELLA ORAMINIS, n. sp. 

This name is bestowed upon one peculiar female reared from galls in 
Andropogon sfpiarrostts, Khns-Klius grass, July 1919, and labelled Atchanta, ' 
Kistna District, India, Y. R. Rao, collector. TJie generic reference is 
provisional though probably correct. 

Femak. Length 4'5 mm. Antenna? nearly as long as the body, sparsely 
haired, dark brown, fourteen segments, the fiftli with a stem t)ne-third 
the length of the cylindrical basal enlargement .‘'‘lightly (‘onst noted at the 
basal fourth^ and with a length three and -a- half times its diameter, subba.sal 
and subapical sparse whorls of long, stout .^eia? and mod era tel v high 
circumfila at the basal thinl and api<’ally, with a linear, sinuous filiim 
on oppo.site sides. Tenniiuil segment with a huigth Ibur times its 
diameter and a pica lie a spliKlIe'.sha])ed a[)[)eiulage nuist ranted near the 
middle with a length half that of tlu' (‘nlargemeut. Palpi: first segment 
subquadrajte, the second one-half longer, more slender, tlie rliiid a httle longer 
than the second, somewhat stouter, tlie fourtli nearly twice the length of the 
third, more slender. Mesonotum dark rechlish bro\' n. the .suhmedian hues and 
lateral margins thickly haired. Scutellum dark yellowish fu’own. I’osNciiieb 
lum yellowish brown. Halteres pale yellowish. (.‘o.\a? yellowish brown. Logs 
mostly dark straw. Claws .'^lender, slightly curved, simph* ; the pul villi as long 
as the claws. Ovipositor short, the terminal lobes tapering to a narrowly 
rounded, rather thickly, setlose apex, 

Exuvium, Length 4 mm. Whiti.sh tran.s])arejit. Antennal ca.^es extend- 
ing to the base of the abdomen, the anteminl h(jrns long, triangular, strongly 
chitinized and with only a very slight rudiment of the basal spine. Wing ca.ses 
extending to the second abdominal segment, the leg ca.ses to the third and 
fourth. The dorsum of the abdominal segments with a transverse series, 
several reg^ilar rows of short, stout spines, on the anteiior third. Posterior 
extremity broadly rounded, unarmed. 

Type Cecid. A 3061, N. Y. State Museum. 
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INTRODUCTORY NOTE 


The following aro a few nofo.s on the eggs and the liahits of CorU(rni}ia 
ffndropofiitiis, Felt, made in July 191 1. I have added them to Dr. Felt’s paper 
together with two drawings showing Cei-idoniviads in the act of oviposition 
and the position of a pujia in a floret, as they appeared to be not without 
interest. The drawings were made by me from life while oviposition was 
actually in progress. 

('onff{C(/u‘a andropoginis. Felt. 

Egg. The egg is about O-to mm. in length, and sausage-sliaped and 
transparent except for orange pigmentation about the middle. 

Oviposit ion. 'rhe fly runs about from floret to floret on the ear-head, 
continnallv trying with her extended ovipositor to ."^ee whether she is in 
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position for egg-laying. The ovipositor is very flexible and is thrust about 
here and there by the fly with great ease. When the ovipositor has been 
successfully pushed under a glume, generally from the top, a peristaltic 
movement takes place and the egg is laid. So far only one egg has been 
found in each floret. Egg-laying from the time of the first essay with the 
ovipositor until the egcr is actually laid takes between 10 — 30 seconds. 
Oviposition takes place either on just opened florets or on those from which 
the pollen sacs have not yet emerged. The egg is generally laid about half 
way down one of the outer glumes but has been found at the bottom and 
inner side. 

The flies seem to be continually busy, running from flower to flower and 
ovipositing apparently with great frequency. 

Coimbatore: E. Baleakd, 

The Wk December 1920. (joveniment Entomologist, Madras. 
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BY 

E. P, FELT, 

State Entomologist oj Xew Yotk, U. S. A, 

[Received for piihlicat ion nii L’Kl I )r-C(MnlK'r, 1020,] 

This j>aper is Lasetl upon a sina!I series of reared gall midges received, 
under the date of 4th May 1920. from Mr. E. Ballard, Government Entomolo- 
gist in Madras, The rea rings are of special interest since they increase our 
knowledge of the gall midges attacking rhohnn {A/nh'ojiogon Sorgho m) and 
cumbu [Pennisetum typhoideum) and, taken in connection with earlier records, 
show that each of these plant genera supports a series of gall midges, some 
being probably priniarv enemies and tlie others secondary or even predatory 
and therefore benelicial, as in the case of Mj/ro(h plo^is indtnu Felt, which, in 
this latest .sending, was obtained for the second time from larwa? feeding on 
the rust spores on PenmsetiDn tgphoideum, 

Campfomijia ricini, n. sp. 

This species was reared from dry castor-bean stems (Ru\nas corn mu tt is). 
The flies were labelled on dry castor stems or bark, Coimbatore, 0th 
March 1920, Ramakrishna col!.*: The insect is typical of the genus to 
which it has been referred. 

Male. I..€ngth I mm. Anieniuo about \ hmger than the body, sparsely 
haired, light brown, at least 18 and probably 21 segments, the nearly trans- 
it rent stems with a length I greater than the cylindrical basal enlargement, 
which latter has a length J greater than its diameter. Terminal segment is 
missing. Palpi : first segment subquadmte, the second with a length about 
three times its width, the third is a little longer than the .second, much more 
dilated, the fourth twice the length of the tliird, more slender. Mesonotum 
reddish brown, scutelluui and postscutelluni pale yellowish, abdomen yellowish 

( 23 ) 
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brown. Genitalia slightly Cuscous, halteres wliitisU transparent, coxa? and 
femora basiilly ycUowisli transparent, the legs pale straw. Glaws moderately 
long, slender, nnidentate, the pul villi shorter t]\au the claws. Genitalia : 
basal clasp segment moderately long, stout : terminal clasp segment greatly 
swollen basnlly and tapering to a somewhat prodiu'cd distinctly chitinized 
slender tooth : dorsal plate divided, tlio lol)t's rather long, hroad ami broadly 
rounded apicallv ; ventral plate divided, the lobes a little longer, somewhat 
narrow ami ohlitpiely rounded apicallv : harpes apparently com^mseil of 
submedian chitinized . recurved hooks and surrounded by a chitinons ring, 
which latter l)ears at tlie jmsteriov atigles ])Voduecd, hroad, s})^irscly 
setose lobes. 

Feni'^de. Length LTo mm. Antenmc extending to the base of the 
abdomen, spar.sely haired, pale yidlowish, 21 segments, the tiftli with a stem 
about \ the length of the subevlindric basal enlargement, which latter has u 
length 2.J times its diameter ; terminal segment compound, composed of two 
rather closclv fused segments, with a total length ot over three times its 
diameter : the distal portion subconieai. Mesonotum brownish y(‘ll(ov. 
8ciitellum and postscutellnm yellowish ; abdomen liglit Inown ; the ovipo.sitoi 
v;ith a length about lialf that of the ahdomeu and recurved dorsal ly. Terminal 
lobes uarrowlv lanceolate ami sjjarsely setose ; other characters nearly as 
in the male. Tvpe Locid. A 15 X. Y. State Museum. 

Aspho)t(h/lifi jto)ifjaiiii(r\ n. sj). 

These midges prodtice galls on Ponfponia fjhthm and are parasitized by a 
Chalcidid. They wore labelled : 9t)i March 1920, Coimbatoie. Ramakrishua 
coll. This is a typical, though somewhat peotiliar, Aaphonthflin. 

Gall. Globose, diameter 1‘2 mm. with a thin sliell and apparently a 
pulpy interior, presumably inluihited by several larva*. 

Exa\:\uin. Length 4 mm. Light brown, moderately stout, the dorsum 
of the abdominal segments of 5 to 8 with abo\it 5 somew'hat irregidar t ra^is verse 
rows of short, stout spines, the basid ones being more irregular and sliorter 
and the distal one almost regular and transverse. 

Pupa. Length JV5 mm. Reddish orange, the antennal horns ajjproxi- 
inate, tapering and with a length over twice the greatest diameter. 

iMate. Length 4 mm. Antenna) nearly as long as the Ixaly, sparsely 
haired, fuscous yellowish, 14 segments, the 5th with a length about 7 times 
its diameter and with numerous, somewhat high obliquely and sinuously, 
transverse hla. Terminal segment missing. Palpi: hrst segment short, 
subquadrate, the second with a length about three times its width, the third 
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iiore than twice tlie length of the second, sh^ndcr, tapering and witii scattering, 
rather stout setae. Mesonotuni dark reddish brown. Scut ell urn and post- 
sciitelliim fuscous yellowish ; abdomen yellowish brown. Genitalia yellowish ; 
wings hyaline ; halteres whitish transparent ; Of)xa^ and legs a nearly uniform 
straw. Claws rather long, moderately stout, strongly curve<l, simple ; the 
pul villi nearly as long as the daws. Genitalia : basal clasp segment moderately 
long, stout ; terminal clasp segment short, greatly swollen, bidentate apically ; 
the teeth unusually short and divergent : dorsal plate divided, the lobes 
irregularly orbicular : ventral ])late deeply and broadly ernarginate, the 
lobes narrowly triangular and tliickly clothed distally with stout .setae, 

Fem'ilr. Length t mm, Antenmo e.\ tending to the third abdominal 
.segment, sparse! v liaired, light brown, 1 1 segiiif^nts. the 5th with a length 
about six times its diameter, the 12th segment with a length about 2^ times 
its diameter, the i:1th with a length a little greater than its diameter and the 
I tth dolio.se. Palpi : tirst segment short, sulnpiailrate, tlie second narrowly 
oval with a length 2^ times its width. tln‘ thinl more than twice the length of 
the second and somewhat dilated suhaineaily. Mesonotuui <lark reddish 
browm ; scutellum and postscutellum iuscous yellowish ; abdomeiidarkbrown : 
haltores whitish transparent ; coxa‘ and legs light straw. Ovipositor when 
extended about J the length of the a lx Lo men, Type Cecid. 3117 N. Y. 
State Museum. 

Confari/iin titidropoginiS, n. sp. 

A series of midges were reared from the eardiead of cholam {Androjjogon 
Sorghum) ami labelled: 11 VIT, South India. Coimbatore. The midge ap- 
proaches somewhat the American C, i^orghicohi, Coq., which lives in the seed 
heads of Sorghum, its clo.se allies and several grasses, and from ^^hicll it is 
easily disliugui.she<l by cohirational and other characters. The species is quite 
distinct from tlio Indian C. candutu, Felt, reared from ear-heads of Apludu 
mria and Andropogon srh(emtu(Inr<. and noteworthy because of the very 
slender body of the female and her unusually narrow wings. The male genitalia 
of this .species are also pecidiar in that the dorsal plate lobes are relatively 
broad, the tapering being distiuctly siibapical. Tliis new species is sejiarable 
from the Philippine C. salhtu, Felt, provisionally associated with 
Sorghum, by the distinctly dillerent antennal struct lire in the male and marked 
differences in coloration. 

Mak. Lcngtli 11 mm. Aiitoiiiuv ono-luilf longei' than tho body, thickly- 
haired, light brown, 11 segments, tin: nth with stems each one-fourth longer 
than the diameter, both basal and distal onlargomont subglobose, the ciroumfilB 



26 


NEW INDIAN GALL MIDGES (iTONIDID^) 


rather long and moderately numerous. Palpi : first segment subquadrate, 
the second twice the length of the first, moderately broad, the third one-half 
longer than the second, more slender, and the fourth a little longer and more 
slender than the third. Mesonotum dark reddish brown. Scutelhun and 
postscutellum yellowish brown. Abdomen sparsely haired, dark yellowish 
brown. Halteres yellowish transparent ; coxsc and femora hasally pale 
yellowish, the distal portion of femora a little darker ; tibise and tarsi a variable 
straw. Claws long, slender, slightly curved ; pul villi about half the length of 
the claws. Genitalia : basal clasp segment moderately long, stout ; terminal 
clasp segment rather long, swollen basally ; dorsal plate short, deeply and 
triangularly emarginate ; the lobes tapering to an acute apex ; ventral lobes 
rather long, broadly and roundly emarginate, the lobes rather broad, broadly 
roimded apically. 

Female. Length 15 mm. Antennae extending to the third abdominal 
segment, sparsely haired, dark brown, 14 subcyliiidrical, subsessile segments, 
the fifth with a length two and half times its diameter. Terminal segment with 
a length about two and quarter times its diameter, apeeially with a globose 
knob. Palpi : first segment subquadrate, the second a little longer, broader, 
the third one half longer than the second, and the fourth a little longer than the 
third and more slender. Mesonotum dark purplish brown. Scutellum and 
postscutellum yellowish brown. Abdomen mostly dark brown, sparsely 
haired. Halteres pale yellowish ; coxae and femora whitish transparent ; 
the legs mostly dark straw. The yellowish ovipositor fully as long as the 
abdomen ; the lobes slender, tapering and with a length fully three times the 
width. Type Ceckl, A 3142 X. Y. State Museum. 

Itonida seminis, n. sp. 

The midges were reared from the ear-heads of cumhu (Pennisetam Iffphoi- 
deum). The specimens were labelled: 18-XII-lO, South India, Coimbatore. 
The species is related to I. penniseti, Felt, the males of which are easily distin- 
guished by the distinctly longer distal portion of the stem on the flagellate 
antennal segments, whereas in this species both parts of the stem are substan- 
tially equal. 

Male. Length 1*75 mm. Antennae as long as the body, thickly haired, 
light brown, 14 segments, the fifth with stems each having a length one -ha If 
greater than the diameter. Basal enlargement subglobose, the distal enlarge- 
ment with a length one- fourth greater than its diameter, the circumfila moder- 
ately short. Terminal segment : basal enlargement subglobose, basal 
portion of the stem with a length about three times its diameter, the distal 
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enlargement produced, with a length about four times its diameter and tapering 
gradually to an irregularly rounded apex. Palih : first segment subquadrate, 
with a length nearly twice its width, the second a little longer, broader, the 
third as long as the second, more slender, and the fourth about as long as the 
third, more slender. Mesonotiini reddish brown ; scutelliim and postscutellum 
yellowish brown. Abdomen rather thickly haired, pale yellowish. Hal teres 
whitish transparent, slightly fuscous, subapically. Coxae yellowish ; legs 
mostly dark straw ; the claws moderately long, curved, slender ; the piilvilii 
a little shorter than the cla\vs. Uenitalia : basal clasp segment short, broad ; 
terminal clasp segment rather long, tapering ; dorsal plate short, deeply 
and roundly emarginate ; ventral plate short, broad, deeply and triangularly 
emarginate. 

Female. Length 1‘75 mm. Antenna" extending to the third abdominal 
segment, rather thickly haired, fuscous yellowish, 14 subsessile segments, the 
5th with stems one-third the length of the subcvlindrical basal portion, which 
latter has a length twa) and a half times its diameter. Terminal segment 
reduced, with a length little over twice its diameter, apically with a globose 
knob. Palpi nearly as in the male. Mesonotum brownish yellow ; scutellum 
and po.stscutellum yellowish. Abdomen yellowisli orange ; ha 1 teres pale 
yellowish. C'oxae yellowish ; legs mostly pale straw : the pul villi about one- 
half the length of the elaw’s. Ovipositor nearly as long as tlie body ; the 
terminal lobes narrowly oval, sparsely setose. Type Ceeid. A 3143 N. Y. 
State Museum. 


{'ecidnmifio (nfocdtpi, n. sp, 

A number of Hies were reared from rotting jak fruit {A rhea r pus). They 
were lal)elled : “ (lodavari, January 1918, Pamakrishna coll.'*. Owing to 
tile lark of males ami the poor coiulition of the specimens, it is doomed best to 
characterize the species umler the broad generic term Cecidomipa, leaving tlie 
reference to closclv defined genus until the disco very of the opposite sex. 

Length P5 mm. Antenme extending to the third abdominal 
segment, sparsely haired, liglit browui, 14 segments, the 5th with the stems 
about I the length of tlie eyliudrie basal enlargement, which latter has a 
length about 2| times its diameter ; terminal segment slightly prixluced. the 
basal enlargement with a length three times its diameter and apically a rather 
stout finger-like setose appendage ^ the length of the enlargement. Mouth- 
parts distinctly prolonged, with a length about half the vortical diameter of 
the head. Palpi : apparently quadriarticulate, first and second segments ap^ia- 
rently short., subquadrate, the third wuth a length throe times its width, .some- 
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what coni 2 )res 8 ecl, tlic fourth J longer than the third, more slender. Mesonotuni 
reddish brown. Sciitelluin and po.stscutellum yellowish. Abdomen light 
yellow ; wings hyaline, the third vein uniting with the margin well beyond 
the apex of the wing. Halteres whitish apically, reddish brown ba sally ! 
legs apparently a nearly uniform light straw. Claws slender, simple ; the 
pul villi rudimentary. Ovipositor about ^ the length of the abdomen when 
extended ; the terminal lobes rather long, narrow, broadly rounded apically 
and minutely setose. Type Cecid. A 31-10 X. Y. State Museum. 
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THREE NEW WASPS FROM INDIA. 


BT 

G. R. DUTT, B.A., 

Personal Assistant to the Imperial E/UomologisL 
[RcctiveJ for public aiiuii on 24t)i January, rj21,] 

(Jorjftes conjnsus, sp. nov. 

(J. Head, thorax and abdomen with a few scattered shallow punctures. 
Eyes very slightly convergent towards the clypeiis, antennae short, almost 
about the length of mesothorax to the tip of the triangular area at the base 
of the median segment. Clypeus covered anteriorly with short thin white 
glistening pubescence ; head, pleurae, sides of the median segment and 
abdomen pniiuoso ; median segment rounded posteriorly, the triangular 
enclosed space at the base, transversely striate, a few stria: at the base going 
oldiquely ; the first abdominal segment narrowed to the base, longer than the 
second ; posterior tarsi ciliated. Head black, thorj^x and abdomen reddish : 
clypeus, face up to the base of antenn;e and antenna: from below reddish 
(probably discoloured on account of the action of cyanide), aiiteniue from 
above shaded with fuscous ; anterior margin of ]irothoi'ax, triangular area at 
the base of the median segment, disc of the ’Jud. 3rd. and Itli abdominal 
segments in tlie middle above, visible poitions of the 5th and Otli segments 
entirely black. Logs pale reddish, a short streak outside, and another much 
longer inside on the posterior tibi:p, larsal joints of the same pair, 
excepting the metatarsi which are pale yellow, black, \\ings hyaline with 
a large, fuscous, subapical spot occupying the radial and the 2nd and 3rd 
cubital cells of the forewing. 

Habitat. ‘ Cliapra, Bihar (Mackciuie). 

Length about 7 mm. ; wing expanse about 12 mm. 

Described from a single s])ecimen which is the type. 

It is easily confused with Onnites jiiffus. l^m., to which it bears strong 
resemblance. An examination of the sculpMive of the triangular area at the 
base of the median segment will, however, distinguish it from that .''pecies. It 
belongs to the suhgenus Iloplisoides. 

( 20 ) 
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Crnhro flavo-nigrat sp. nov, 

(Plate IL) 

9 . Hoad and mesot borax finely punctured, punctures shallow, median 
segment roughly cribrate ; abdomen impunctate, smooth and shining. 
Clypeus covered with thin glistening silvery pile, a little longish pale hairs 
behind the cheeks. Clypeus medially carinated, antennse inserted at the base 
of the clypeus, each antenna at the point of its insertion almost touching 
the inner orbit of the eye next to it ; eyes convergent below, separated at the 
base of the clypeus by a dkitance equal to about half the length of the scape, 
the front bears three grooves, two along the inner orbits of the eyes and tiu 
third from the anterior ocellus towards the clypeus ; ocelli in a triangle, the 
posterior pair at about the same distance from each other as from the eyes, 
the space between them and the eyes also s idea ted. The pronotum medially 
grooved above, median segment without a distinctly enclosed area but has a 
longitudinal sulcus, which is continued morey distinctly on the apical area, 
at the base there are cariiue divTiging obliquely. Abdomen fusiform, ’Jiul 
segment slightly constricted at its base. Black : mamlibles, excepting their 
apical margins which are dark rufous, jdvpeus, scape, the basal two joints of the 
flagellum, the posterior margin of the pronotunn the tubercles, the scutellum 
and the postscutellum, nearly two- thirds of the 1st abdominal segment apically, 
a broad stripe on the 2nd segment above, broadly constricted and faintly 
interrupted in the middle, tw'o large lateral ovate marks on the 3rd, the whole 
of the 4th segment with the exceptions of a narrow margin at the base, and 
the 5th segment completely, yellow ; the last abdominal segment iiifous, 
shaded with fuscous at the base. The trochanters, femora, til>i;e and tarsi 
of the 1st and 2nd pair, trochanters, tibiae and tarsi of the 3rd paiiM>f legs, 
vellow with a tinge of testaceous. Wings flavo-hyalin*^ very slightly 
fusee scent at the apex, nervures and tegiihe testacoom- 

Habitat. Pusa, Bihar (Dutt coll,). 

LfCngth 7'5 mm., expanse 13’5 mm. 

Belongs to suhgemis Anofhgrrus. 

Described from a single specimen which is the type. 

Alub'for sp. nov, 

(Plate III.) 

Head, tlioraxand basal four abdominal segments strongly punctured, 
punctures deep on head and thorax, shallow^ on abdominal segments. Clypeus 
slightly punctureft, convex in the middle and incised at the apex, with short 
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thia hoary pubescence which is thick close to the eyes on either side, on the 
hbnim below which is flat, there are slightly longer pale yellow hairs. 
Antennu ins wtul a little above tlie base of tlie clypeus. Tlie pronotmn 
truncate anteriorly, the anttn-ior lateral angles prominently shar[) not exactly 
t'.iberculate, teguho large, smooth and shining. The scute! I urn sparsely 
punctured, shining, bearing a meflial longitudinal impression on the apical 
half, the meiian segment anteriorly short, roundly concavo-truncate 
posteriorly, lateral angles produced into blunt points and posterior angles at 
aj)ex into upcurv^ed thick spines. The basal abdominal segment cup-shaped, 
second segment constricted at the base, the remaining segments are f^enerallv 
drawn within the second segment ; all the segments are more or less pruinose. 
Black; mandibles excepting at aj)e.x where tlicy are dark rufous, thelabrum. 
the clypeus,a triangular mark just above it. a line on the scape of the antenna^ 
in front, sinus of the oye^^, a spot l)eliind c:udi eye. sides of the pronotum 
not reaching the posterior angles, tegube excepting a Idack dot above 
(the dot absent in sr)me cases), a medial! v inten u})t*‘d i)and on the seutellum. a 
mark on the lateia^ angles of the meiian vegnieiV tmns\or'e 1 auds on the 
apical margin of tln‘ I>auil foin' abdominal segniouts, tlie l>and on tlie ba^al 
s'gment is narrow lat a ally, broad in tlie middle, tliat on the second m ue or 
less sinuate, co.xie in front, femora with a N arving amount of lilackness on the 
basal portion, tibi:e and tarsi of ai! the h'gs, vellow. \\ mgs h valine, iridescent 
in certain liglits, the radial ami the lirst eubitaUells slightly fuscesceut. the 
nerviiros dark testaceous. 

llalntai. Akalgarli. Ihnijah ( Dutt ( oil.). 

Length o-(> mm. ICxp. ll o-ld b mm. 

Ahistof in i\ genus under which bS species only have so far been (leseribed 
from the whole world. Dalla d'orre listed 11 species under this genus in his 
' Catalogus Ifyinenopterornm. " ^ oh !X. pp. in'! Ill }mblislied in 1804, 
and during t lie succoecling -4 yea I’s, ui»to tlie end of 1018, 21 more were 
added to the list. 'Fhe lirst species from tin' Oriental Ib'gion Alusfor variohsus 
was brouglit forward bv Bingham as far back as 180V from Cevlon (Bingli, 
Ftiuna Brif. Imiiu. ^ 1‘- 375) and the present s[)e(‘ies is the secoml 

one which is described, after nearlv -1 vears. from the same region. 

iYo/r. I have followeil Bingham in assigning the ditl’erent genera to tlie 
species de.scribed above. 
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UimiRX: SPIIKYRACKPHALA IIEAhS!:lANA, WESTW. 


BY 

s. K. si:n, b.Sc., 

Ento?Holo<ji(al Assistuul, Pum. 


(Krceivfd for publicatiuii on :i7th April 1921.] 

It i.s interesting that Linineu.s terminated his zoological labours by the 
imblication of “ Dissert at io Entoinologica, bigas insect oru in sisteas/' namely, 
PuHssas and Diopsis^ and that Williston has given the place of honour to a 
member of the family of Dio]'>si<l:e b)' making it the frontispiece in his standard 
work on North American Dipt era. 

The chief interest of this family arises from the singular eye -stalks, and on 
these Westwood's remarks are of interest : “ At first sight these honis might 
easily he mistaken for autenuie ; but they are inart ioulated at the base as well 
as along the surface ; tliey have, tlieixdore, no independent motion, their 
movements being nece.'^sarily accomj^iiiied by those of the whole head ; when, 
however, we recollect that they contain U()t only the iuriiiity of nerves of the 
eoinpound eyes at their extremities, hut also tliose producing the sensation of 
which the anteuiue are tlie scat, we can easily imagine how necessary it is that 
the means of coiniininicatiuu shouhl be unbroken by articulations.'’ ’ 

Si\y, in 1817, discovered a .single specimen of the American specie.s 
S phrprace phal f t brcvicorn is on cabbage fPeWms Jaiidti), and aftenvards 

found it in profusion in crevices of r<x‘ks on tJie banks of the ^ILsvSOuri. Fitch 
also collected it on skunk cabbage. But Aldrich observes : “In midsummer 

‘ Trtinn. Linn, Sor., \ ul. X\’M, ISUT, p. 2S9. In the same pa]>iT Westwood lists 
some Crustaceans, an Arachnid, and the li.''h iS^jtiuhiS Linn., all of which possess 

stalked eyes Ke, however, does not otter any opinion as to the function of th?ve 
eyCj. 
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of 1901 I found this species by hundreds on foliage in one of the shady glens 
adjoining the campus of Cornell University, Ithaca. There Is nothing to show 
that the larva has anything to do \sith the skunk cabbage/'* Aldrich refei-s 
to Houghton as having published a Note on the habits of the adult/’ in the 
EnL News, XIII, but this issue of the Journal is not available. Gray figures 
the species in Griffith’s Translation of Cuvier's Rajue Ammid (18^44, p. 774, 
pi. 62), but does not say anything about the habits of the adult. 

Lt,-Colonel Sykes, F.R.S., writes as follows respecting the habits and 
habitat of Diopsis {Teleopsis) syJcmi 

“ Habitat The hill fort of Hurreechundergliur in the \Ve.stern Ghats 

of the Deccan, at an elevation of 3,900 feet The insect alfects cliasin.s 

or ravines in the lofty woodvS which encircle the mountain in belts in various 
places. Where the ’ sunbeams occasionally pierce the woods and fall upon 
isolated or salient rocks in the above localities, they are seen in myriads, either 
poising then^elves in the rays, or reposing on the sjx>ts on which the rays fall/' 
Colonel Hearsey reports ha\ing captured S. hearsemna “ in different 
months and various localities ; some on window-]>aues in June, .some on 
orange and citron leaves in gardens in July, and some in the middle of Augu^,t 
on cucumber leaves. He further states that they appear to fee<l either on the 
sweet deposit of the Aphis, or on the Aphides themselves {Proc. Entom. Sfjc. 
Lond., Jan. 1, 1844, pp. 82-83; Westwood remarks that * Colonel Sykes ‘s 
observations on the predaceous habits of D. sffkesii might lead to the opiixion 
that it wa.s upon the Aphides themselves that the Diopsis feeds ”). 

Brunetti records having found S. hearseiana “in profusion, within the 
space of a few days, under a low arch over a roadside ditch in Cawnpur abemt 
30th November 1904 and also in the old Residency at Lucknow 4th December 
1904 (Jouni. and Proc. Asial. Soc. Bengal, New Series, Vol. XIV (1918), 
No. 9, p. cclxix).^ Mr. Bainbrigge Fletcher also found S. hearseiana “ in 
profusion at Nagpur on 18th December 1919 settled* in ma.7:;es on leaves 
of bushas overhanging a small jungle stream below the Telinkheri tank.'’ 
[Since this Memoir has been sent to the Press, I have come across another 
case on 10th June 1921, below KasauU, at an elevation of about ijJXX) feet) 
where I found on the shady face of a rock overhanging a pool in the bod 
of a stream (at that time nearly dried up) a black mass, several feet 
square, composed of countless individuals of S. Hearseiana. On passing 

! Aldrich. A C'ataloyue of yorth American Jjiplera, 1905, p- 623. 

* Trans. Linn. Soc., Vol. XVII, 1837, p. 311. 

* Brunetti refers to the same observations in his “ Notes on Oriental Biptera in 
which he also publishes a list of the oriental species of Oiopsi^sQ (ft r, /itrf. J/mai,, Vol. I, 
Part If, Aug. 1907, pp. 163 — 166). 
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a uct over them they rose with a roar like a swarm of bees and a solid 

mass of several harulsful of Hies was got io the net. Apj)are]itlv the 

Hies were origiually congregated in a mass several individuals several 
inches) deep. The mass consisted of Hies of both sexes, ia approx imatelv 
equal numbers. Major Christojdieis tells me that he has seen the same 

thing before near Kasauli, on a rock near a streani. Tlie reason for such 

massing is not very evident, especially if these Hies are really predaceous. - 
T. BAiximi(i(;E Fletchek.] 

At Pu.sa S. hearseiftna lias Ikmiii found in hundreds congregate<l on the 
ceiling of culverts near roadside drains ajid also, in one instance, on tlie walls 
i»f a large recess amongst tlie brandling roots oi an old banian tree overhanging 
a large drainf PI V). Year after year they have been noticed on those same 
Npots, doing nothing in liiirtieiilar, except freipieutly moving their forelegs and 
leading a characteristically gregarious existence. This year (19:11) a swarm 
of these Hies was observed sitting on the ceiling of a culvert during the last 
week of February (tliey must Iiave settled there much earlier), but nut a single 
one could be found, when seardiod for, after the first week of April. (Presuni' 
ably they Hy away to more protected localities when strong winds begin to blow 
at Pusa.) 

These iib^ects are disturbed even by a gent It? wave of the humaiL breath 
and appear to be very snsceptibh^ to artiHcial light when focussed on them 
from an electric lamp, at night, gradually walking away in masses, but never 
taking to Right. When enclosed in cages they ap[K'ar to be |x>sitively 
ht'liotropic*. 

IJalmaii consideretl “ that insects with prominent eyes allected moist 
situations/' w'hile his suppo.sition that the insects were pretlaceous in liabits, 
would seem to be correct in view’ of the developed structure of tlie mouth, the 
raptorial forelegs and the exaggerated distance between the eyes, ’rherc is 
little doubt tliat the luomljers of this family are inhabitants of moist situations, 
as the observations referred to above would seem to indicate. But 
e.vaminatiou of vegetation or of earth <lug out from the places inhabited bv 
them failed to reveal any of the early stages. Xiu' do w'e seem to have 
any definite record tliat these Hies are actually predaceous in the adult 
stage. 

The giMieric position of Siihrtfftn'ephahi docs not appear to be 

quite clear. Styv foundt‘<l the genus on the insect first called In* him Achia.s 
hreric4>niis ; but he had noted its affinity to and afterw’artis gave it the 

generic name Sphri/racephalay distinguished from Diopsi^' by the shortne.s 3 of 
the eyo-stalks and by having the “antenme inserted in fronty the third joint 
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roimded and compressed and setigerous at the tip.”* But in Aearsemna, 
although the ocular peduncles are short, the antennse certainly do not appear 
to be inserted “ in front,” nor is the third joint compressetl. Williston’s 
description of the family of Diopsidao, in North Amrican Diptera, is confined 
only to hreiicornis, and as such, his description is more of a specific nature. 
Bigot, however 1880, 90-94), though retaining Say’s original 

statement in so far as regards the length of the ocular peduncles, assigns- to 
Sphryracephah the generic chaiacter of the antennas being inserted on the 
ocular peduncles—^ character which is also true of the Indian genus TeJeopsis 
which, however, can be at once distinguished by its long and slender eye-stalks 
and spined thorax. 

The references which Van der Wulp quotes** as giving the specific chamc- 
tei*s of S. hearseiana are Westwood s original description and Macqiiart’s 
Dipteres Exoliques (Supp. 4, 1850, p. 297)."’ Macquart, after considering 
Westwood's description, prefei-s to regard the species as belonging to Diopsi^, 
noting, however, that in one important respect it differs from Diopsis, 
namely, in the absence of thoracic spines. \\ estwood describes the species 
thus (Proc. Ent. Soc. Lond ,) : — 

'■ Diopsis hearseiana, W. — Short, robust, the head fulvous, varied with 
black ; ocular peduncles short and thick, black at the tips ; thorax greyish- 
black, w'ith a short spine on each side beneath the base of the w'iugs, and two 
others, w'hitish and terminated by long hairs ; the abdomen black glossy ; the 
legs flavescent, with the fore femora marked with fuscous on the insuie, the 
fore tibise black; wings hyaline. 

” Length of the body 2 lines ; expansion of the wings 4 lines.” 

As, except ilacquart's and Westwood's somewhat incomplete account tif 
the insect, no other description is available for reference, tlic following 
characters of the sj^ecies are given : 

Black ; head brown, with two black lines running between the antemue 
and forming an eye-shaped space ; antennae yellow, three-jointed and setigerous 

^ American Entotnohgy, Vol. Ill, in which Say jiublishcd his descript iun uf the 
genus, is not available, and the portion under ([notation is taken from Westwood 
who apparently copied it from Say. It may be mentioned that Wiedemann, Say's 
contemporary, places the species under Zir., II, J830, p. oOif). 

2 A course which tends to exclude brcvicornU from the CJcnus. 

^ Diptera Jroin South Asia, 1890. 

* Proe. Ent. Hoc. Land,, Jan. 1, 1844, pp. xeix— c, pp. 82-83 of reprint (1804); 
Cab. Orkninl Eniom., 1848, p. 37, pi. 18, fig. 4. 

“ Macquart figures this species, but his illustration is much too pnmitive to allow 
of any of the important diagnostic characters being recognized, except, of course, the 
ocular peduncles ; even the spines on the sciitellum are wanting. 
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at the tip ; eye-stalks short and stout ; front setose ; ocelli fairly prominent, 
with a seta on each side ; a seta on each side of the thorax ; pronotiim with an 
anterior collar and two small lateral lobes ; meson otum with two lateral lobes 
at the anterior end ; a short spine on each side beneath ba.se of \rings ; scutellum 
with two yellow setigerous spines, anterior femora thick, yellow ; anterior tibiae 
black, slightly curved, and armed with a row of small spine, s ; intermediate 
and posterior legs yellow, with black at tips of femora and tibiae ; tarsi five- 
joiutetl ; first article of anterior tai*si black ; abdomen with all the segmental 
joints not clearly marked ; wings clear and hyaline, the venation being 
<fi the Ortalid [pattern with the auxiliary vein approximated to the first 
longitudinal vein. 

Length 5 mm.; distance between distal ends of eyes 2 mm. 

In confinement these insects seem to require an excess of moisture, decaying 
vegetation and a cool shady place. (No eggs could be obtained from the 
l)atch of insects confined in cages kept in broad daylight, ) 

Earth, about one inch thick, was laid over the bottom of a small glass 
aquarium, a large quantity of grass was spread over it, and the earth and the 
grass were copiously wetted with water, taking care that a fair qnantitvof the 
water was left in e.xcess after being soaked in by the earth. Sugar solution was 
.su])plie<l to the iivsects in a watch glass, and the aquarium was left covered in a 
•shady ])lace, its contents being moistened daily, and sugar solution .supplied at 
intervals. 

The insects readily paired, and eggs were found alxuit the tenth dav. 
The avemge incubation period was about four days, larval period .seven (lavs 
aiid ])upal ten days. As eggs were not obtained wlieu the insect .s were kept 
singly, the number of eggs laid by one individual is not known. 

The eggs, which are laid scattered on giuss blades, are les<s than 1 mm. in 
length, plano-convex and creamy white in colour, with one end bi'oaderthan the 
other and without any cliaracterlst ic oniairientatioii. In some cases, eggs were 
found to retain their viability even when kept under water for three weeks, the 
larvae hatching out soon after removal cf the eggs from water. The larva 

5 

soon after it liatches out, niea.sures 1*2 mm. in length and 0*2 mm. in breadth, 
and consists of twelve segments, with somewhat convoluted fat bodies, and 
with the jaws apjiearing as two black speks. When full-grown, the larva 
ineaHurcs about G mm. x 1 mm., and assumes a creamy white colour due to the 
very largo amount of fat bcKly wliich obseums many of its .structural details. 
The anal .spiracles are now displayed as two protubeiances which, when dissected 
out after being treated with lactic acid, are seen to consist of three stigmatic 
plates of brown colour imbedded in semi-t rails jvireut chitinous matter which 
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sends out branched filaments, indicatuig the semi-aquatic life of the larva, 
the elongated chitinoiis protuberances pi-esumably allowing of the i-espiratory 
function being carried out, without its being drowned, when placed in semi- 
aquatic conditions. The tracheal tubes tern\inate anteriorly at the end of the 
second segment. The jaws appear as a double process, bridged in the middle 
by means of a loop, the chitinous articulations of the jaw's being sliowoi in 
PL IV, fig. 3(o). The larvse feed on decaying vegetation, quickly hiding away 
within the folds of grass- blades, wiien exposed to light. The larv’^o seem to 
require an excess of moisture : if kept in a desiccated condition, they quickly 
dry oft*. 

The pujmrium at first appears yellowish white, gradually tuniiiig into 
mahogany browit, the |>osterior spiracles of the larva ni>w appearing as two 
projecting tubercles at the posterior end of the puj^arium. K.xcept for a 
gradual broadening tow'ards its anterior end, no imlicatiou of the ocular 
peduncles is noticeable on the pujmrium. The |>osition and gradual develop- 
ment of these remarkable eyes are shown in PL IV, tigs. 5, and 5(h). The 
puj)a does not appear to be damaged if kept submerged for a fairly long period, 
but on being kept in a desiccated condition tlie contents i>f the pujtfiriuTn have, 
in several instances, been seen to dry up. The mode of emergence of the adult 
is like that of flies belonging to the (.Vclorrhaplia genemlly, thediaraeterisTic 
ptilinal sac l)eing well exhibited in the figures last referred to. 

As W'illiston states. " the habits, whether of the adults or la r vie fnf S. 
brerirconiis], are not known, nor are they known of any other member of the 
familv.*' The present jxjjx'r, therefore, probably for the first time, gives an 
account of the early stages of a member of this family. 

The above observations on the lih'-historv of this insert were made at 
Pusa in March. 
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NKW ANI> HARE INDIAN ODONATA IN THE 
PITSA COLLECTION. 


BY 

MAJOH K. (', FRASER. I.M.S. 


[ for jiiihlitatifMi oji 22nd Se[)te!nber 1921. ] 


SlIB-ORDKH ZYGOPTERA. 

FAMILY CCENACtRIONID.E. 

Sub- FAMILY Protoneurix.-f:. 

Drejxinosdrta viridix, i^p. nov. 

Two malp.s (ill spirit), King Island, Mergui, Burma, Ith June 19‘21, col- 
lected bv J. R. Elton Bott. One female (in paper, teneral) from the same 
locality and mo.st probably relattnl to the two males. 

Male. Abdomen oO mm. Kindwing ‘Jo mm. 

Head. Eyes pale yellow, capped broadly above w*ith puce ; labium 
white ; labrum and anteelypeus white, the former bordered narrowly with jet 
black ; rest of head metallic bine. 

Prothorax a dirty yellow, unmarked except for the posterior lobe which 
is transversely elongate and dark brown. 

Thorax metallic green on the dorsum, pale reddish brown subdorsal ly 
and dirty yellow. on the side,< ; two obscure brownish stripes on the lateral 
sutures. 

Legs yellowish, striped with black. 

Wings hyaline : stigma reddi.sh hrown. its costal border much shorter 
than its posterior and its lateral borders rounded. Postnodal norvures to 
forewing H to 15, 14 in the hind. Ah runs between the posterior margin of 
the wing, just distal to ac, and the underside of the quadrilateral. 


1 
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Abdomen extremely elongated and attenuated, dilating at segments 
8 to 10. Segments 1 to 7 brownish, this colour deepening at the apices and 
not quite extending to the extreme base, so that a small, whitish annule is left. 
Segments 8 and 9 arc a beautiful sky-blue which on the former is replaced 
on the basal half or third by black ; the black extends into the blue on the 
middorsum and wraps around it at the side so that the blue forms two points 
directed basally. Segment 10 is all black. 

Anal appendages of striking shape. The superior bent at their middle 
to a full right angle, the apical half bending down abruptly and with the apex 
shortly and bluntly bifid ; at the angle, on the dorsal surface, is a fine, needle- 
like spine. Inferior appendages stout at the base, narrowing abruptly at 
their middle and then tapering and curling up like a sickle. 

The ends of the superior lie between the two inferior prongs ; the former 
black, the latter white. 

Female. Abdomen 37 mm. Hind wing 25 mm. 

Much shorter and more stoutly built than the male. Very similar to the 
male in colouring, but there is no blue on segments 8 and 9 ; the white annulcs 
are well defined on segments 1 to 6 and the brown on the body generally is 
of a deeper shade. The dorsum of the thorax is metallic green as in the 
male. 

Habitat. Swamps and running streams in a three- year old rubber 
plantation. 

From Drejpanostic/a carmichaeJi this species is easily distinguished by 
the metallic colouring on the dorsum of the thorax and by not having blim 
humeral stripes. 

; Type (male) in the Pusa collection. 


Caconeura theebawij sp. nov. 

Two males from King Island, Mergui, Burma, 4th June 1921, collected 
by J. R. Elton Bott. 

Male. Abdomen 29 mm. Hindwing 19 mm. 

Head black, marked \uth purplish blue as follows a transverse stripe 
at the level of the ocelli, the base of the labrum, the labial palps and the 
cheeks. Eyes black above, dove-grey beneath. 

Prothorax black with a purplish blue stripe along each side. Posterior 
lobe scale-like, quadrate, simple. 

Thorax black, marked with purplish blue as follows : — a narrow, ante- 
humeral stripe narrowing gradually from below upwards and not extending 
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as far as the alar sinus, a lateral, moderately broad stripe, and the posterior 
part of the metepirneron. 

Legs black. 

Wings hyaline: stigma blackish brown, its inner border considerably 
shorter than the outer, lo post nodal nervure.s to the forewing, 13 in the hind \ 
Cu~ 4 cells long in the forewing, o in the hind ; ah entirely absent in all wings. 

Abdomen black, inarke<I with blue as follows i — a large, subtriangular 
spot on the sides of segment 1 : a streak on the lower part of the sides of 
segment 2 and a triangular, apical, subdorsal spot ; segments 3 to o have 
small, dorsal, basal spot.^ segments 9 and 10, which are strongly keeled, are 
entirely blue excejit for the extreme low'cr edge. 

Anal appendagi‘.s. Superior broa<l at the base, truncate afterwards and 
somewhat (puninit** at the einls when viewed in profile, furnished below’ at 
the apex with a robust, black spine ; view'ed from above they appear to be 
triangular and conical, purplish blue ; inferior broad at the base, tapering 
rapidly, the ends curling in an<l overlapping one another slightly, white tipped 
with black. 

FemnJe. Abdomen 28 mm. Hiiuhving IS mm. Postnodals to fore wing 

10 . 

Very similar to the male, hut tlie blue markings more restricted and less 
purplish in hue. The antehumeral lines very narrow* and the lateral more so 
than in the male. 

The sides of the abdominal segtnents 3 to 5 show* indications of a fine 
blue line surmounting a paler brown area; segments 8 and 9 have a 
continuous blue, lateral line ainl a <lorsal streak of blue W’hich expands 
abruptly at the apex, but does not extend as far as the apical border ; in 
either segment this marking is shaped like a vase with a long neck ; segment 
10 has a quadrate blue spot on the dorsum. 

Anal appendages blue, as in the male. 

II ah it of. As for V, nigra. 

Type (male) in the Pusa collection. 

-Vo/r r am it»)iil4tiil a'j to whether species of (^iconon-n which have entirely lost the 
iirrnirc ah shouM not tx' plaecfl in a yenns of tlieir own. I have cxamino<I large numbers of 
CaconpKra and, where nh is vestigial, have always found it pn'sent in all wings. On the other 
hand I have, never found a vestige t)f ah in any wing of a sjvcics where it is normally absent. 
1 hU feature seems to bt' constant in sfKH’ie.'j, tih either btung present in its entirety as in Dis- 
paronfura, as a ve.stige as in OtconfKra, or absent entirely as in the present species. 

Ca<'oneHra ep, nov. 

Several males from King Island, Mergui, Burma, 4th June 1921, collected 
by J, R. Elton Bott. 
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Male. Abdomen 31 mm. Hindwing 19 mm. 

Head black traversed above by a broad band of azure blue at the level 
of the ocelli ; the cheeks, lateral lobes of labrum and labrum are also blue, but 
the base of the latter is black ; eyes pale blue or greyish blue, the upper half 
capped with brownish black. 

Prothorax black, the posterior lobe and a large subdorsal spot azure blue. 
The posterior lobe is very large but simple. 

Thorax black marked with very broad, triangular, antehumeral, azure 
blue bands which are rounded below and taper towards the alar sinus ; laterally 
there is a moderately broad, blue stripe and the lower, posterior ^art of the 
metepimeron is of a paler whitish blue ; beneath white. 

Legs black, paler at the bases of tbe femora and coxae. 

Wings faintly enfumed : stigma lozenge- shaped, black, braced ; 
postnodal nervures in forewing 16 to 17, in the hind H ; ah vestigial and 
enclosing with the posterior border of the wing a very small marginal 
cell. 

Abdomen black ; segment 1 with a spot of pale blue at the side ; segment 
2 with a stripe of the same colour on the side followed by a paler spot at its 
apical end ; segments 3 and 4 with small, basal, dorsal, pale blue spots ; the 
remainder black. 

Anal appendages of the usual generic shape, but the inferior longer 
than usual and more tapering, the extreme apices being slightly upturned. 
The superior azure blue and apparently serving as recognition marks ; the 
inferior white tipped with black. 

Female unknown. 

HaMtat. Collected on the banks of a running stream in a three year 
old rubber plantation. 

Type in the Pusa collection. 


Caconeura nigral sp. nov. 

Two males from King Island, Mergui, Burma, 4th June 1021, collected 
by J. R. Elton Bott. 

Male. Abdomen 28 5 mm, Hindwing 18 mm. 

Head, prothorax, thorax, legs and abdomen entirely black save for some 
paired, tiny, white, basal, dorsal points on segments 3 to 6. 

Wings hyaline : stigma black, braced ; postnodal nervures to forewing 
15, 13 in the hind ; Cu^ in the forewing 6 cells long, 4 in the hind ; ah vestigial, 
very small and enclosing a correspondingly small marginal cell. 
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Anal appendages of the usual generic shape but stouter and shorter than 
usual and the inferior spine of the superior appendages situated near the 
base ; black. 

Habitat. As for 0. botti, which it much resembles except for the markings 
which are singularly lacking in this insect. The postnodal nervures are also 
fewer in number. 

Type in the Pusa collection. 

Caconeura (lutumnalis^ sp. nov. 

Four males from the western edge of the Ward Lake, Shillong, 13th 
October to Idth October 1919, collected by T. Bainbrigge Fletcher. Female 
unknown. 

Male. Abdomen 20 mm. Hind wing 17 mm. 

Head entirely black ; eyes pale browm capped with a darker zone of brown 
and an equatorial belt of the same colour which runs horizontally around the 
eyes. 

Prothorax black, a little paler on the lower part of the sides. 

Thorax black with two lateral, obscure, smoky brown stripes on each 
side and a spot of the same colour on the extreme posterior corner of the 
metepimeron. 

Wings hyaline : stigma black : postnodal nervures to the fore wing 13 ; ac 
situated mid wav between the antenodal nervures : ab incomplete and ending 
on the ]>osterior border of the wing so as to enclose a marginal cell : Cu^ 1 cells 
long in the forewing. 3 ceils in the liind. 

Abdomen black marked with pale brown and white as follows : — 
segment 1 with a pale lirown. dilTuse spot at the apical border below and an 
apical ring of white : segment 2 lias a dirty l)rown stripe low down on the 
side ; segments 3 to 7 have white, dorsal, basal luiuiles .separated finely by the 
dorsal carina, and segments 3 to (i have in addition pale, brownish, lateral, 
subapical, diffuse spots ; the remaining segment. s entirely black. 

Anal appendages about the length of segment 10, of the usual generic 
type, black ; the apiees of tlie inferior ajipendages creamy white. 

Habitat. Concerning this species Mr. Bainbrigge Fletcher makes the 
note that it resembles Piivudiujnou rubriccps in habits and that it hovers 
over the water. 


DisjHironi’ura vaaiptovt, sp. nov. 

One male collected by T. Bainbrigge Fletcher at Margherita, 14th May 
1920. One male from Kashgar ((\ M. Inglis coll.) 
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Abdomen 31 mm. Hindwing 20 mm. 

Head. Eyes bluish : labrum pale blue, its base and the epistome with a 
broad transverse, black bar ; rest of head black except for the cheeks and a 
broad bar traversing the occiput which are sky blue. 

Prothorax black with a lateral band of pale blue. 

Thorax black on the dorsum marked with a narrow, blue, humeral stripe, 
blue on the sides marked with a black stripe on the second lateral suture. 
Legs pale, the femora stripde longitudinally with black on the extensor 
surface. 

Wings hyaline ; the stigma black, covers one cell, its outer and 
posterior border somewhat rounded ; arc distal to the second anteiiodal 
nervure. 

Seventeen post nodal nervures in one fore wing 15 in the otlier, 14 in 
both the hind wings. Cu[ 4 cells long in the fore wing, 5 in the hind ; ac nearer 
the second anteiiodal ; ah complete ; Cii^ absent. 

Abdomen black marked with blue as follows ; the sides of segment 1 ; 
a t ad }X)lc -shaped mark, the tail directed back on the dorsum of the secoml 
segment ; tine blue, basal annules to segments 3 to 7, and large, bright blue, 
recognition marks on the dorsum of segments 8 to 10 ; on segment 7 the blue 
covers less than the apical third, and on 0 it is encroached upon on either side 
at the base. 

Anal appendages very similar to type but the inferior are rather more 
prolonged than usual and tapered ; tlieir ends curl in and back and resemble 
two approximating hooks. 

This insect 1 ears a striking resemblance to ImloHL’uta ^ot/ijtlioulcs, but its 
much smaller size will alone serve to disitnguish it and the blue markings 
separate it from ail other Indian iJisparoneuraa. 

Type in the Pusa collection. 


Genus EsmCj gen. nov. 

Closely allied to genus Dinparoneura, but considerably larger than any 
of the species belonging to that genus. Wings more densely reticulated 
and in this respect resembling Indoncura, from which it is separated 
by the nervure ub being complete instead of abbreviated and curving 
back to join the posterior margin of the wing. of much greater 

length than in Disparomura and in the hindwing reaching nearly to 
the middle of the wing. Posterior lobe of prothorax of the female 
simple. 
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With the discovery of tliis genus it is possible to construct a probable line 
of descent of the Indian genera belonging to the Legion Protoneura. 

Pb/lloneura {P, westennanni, Selys.) 

Indoneura (/. gompkoides, Ramb.) Esme (E. n/awo-viaata, Fras.) 

Caconeura (C. dorsahs, Selys.) Disparomura [D. frenulala, Selys.) 

Phglloneura is undoubtedly the oldest of the five genera, the rudinientary 
intercalated sectors pointing to a very primitive type. Indoneura and Esme 
are both respectively more archaic than Caconeura and Disparoneura on 
account of their more dense reticulation and great length of Cu., whilst the 
formation of ah suggests a strong relationship between Indoneura and 
Caconeura and Esme and Disparoneura respectivelv. 

Esme cyaneo-viUala, sp. nov. 

Numerous specimens of both sexes, Kodaikanal, Paini Hills, collected 
by T. Baiiibrigge Fie teller, during August 1921. 

Male. Hind wing 50 mm. Abdomen 40 mm. ^ Post nodal nervures 
Female, liindwing 31 inm. Abdomen 42 nun. j forewing 21 to 22. 




Wings of Ksmf ryamo-vitlata. ( \ -0- 

Both male and female are marked and coloured exactly as in Indontuia 
yomphoides, Rambur. In size they resemble Indoneura ramhurij Fraser. 
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Distinguished from the two latter species by the nervure ab being 
complete as in Disparoneura. 


Subfamily Ccenagriomn.f:. 

Pseiidagrwn tvilliarnsoni, sp. nov. 

Two males from King Island, Mergui, Burma, 1th June 1921, collected 
by J. R. Elton Bott. 

Male. Abdomen 23jiim. Hindwing 18 mm. 

Head. Eyes pale green or yellowish green with the extreme summit 
capped with dark brown ; labium a dirty white ; labrum citron yellow ; epis- 
tome and irons a greenish yellow ; rest of head blackish brown marked with 
a pair of very large triangular, postocular, turquoise blue spots and a short 
narrow line of greenish yellow bordering the occiput. 

Prothorax. Anterior and posterior lobes turquoise blue, the middle lobe 
black, this colour enclosing a small lateral spot and a middorsai, geminate 
spot of blue. 

Thorax black on the dorsum, deep sky-blue on the sides ; a pair of rather 
broad, pale greenish blue, humeral bands on the dorsum and two small, black 
points on either side. 

Legs white, striped longitudinally with black. 

Abdomen. Segments I, 2, 3, 8, 9 and 10 deep sky-blue, the remainder 
pale greenish-blue, all marked with black as follows : - segment 1 has a basal 
quadrate spot with its apical margin slightly rounded and not reaching tlje 
apex of the segment and also a fine, subapicai aiiuule ; segment 2 has an oblong, 
rectangular spot on the dorsum, not reaching the base of the segment but 
connected with an apical annule by a short medial stem ; in its centre and 
nearer the base, this spot encloses a small, triangular spot of blue : segments 
3 to 7 have broad, longitudinal bands of black wliioh expand subapically and 
then contract again before joining apical annules, except on segment 7 where 
the band gradually dilates as far as the apex ; segments 8, 9 and 10 are an 
intense violet blue, 8 and 9 having broad, black, apical annules, which 
cover not quite one-fourth of the dorsum of segment 8 and fully one-fourth 
of segment 9; segment 10 has a broad, black, dorsal mark extending from 
the base to the apex and narrowing towards the latter which is notclie<l 
dorsally, and has a blue recognition mark lying between the two superior 
anal appendages. 
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Superior anal appendages truncate, strongly bifid at the apex, almost 
as long as segment 10, black. Inferior appendages very short, conical, 
white with a minute black point at the apex. 

Wings hyaline ; stigma brown ; postnodal nervures to lorewing 11, in the 
hind 9 to 10. 

Female unknown. 

Habitat. Swamp and running stream in three-year old rubber plantation. 
This species resembles P. nihrkeps closely in its colouring and markings but 
ha^ no red colouring on the head and the anal appendages differ widely. The 
dorsal marking on segment 2 closely copies that found on the .same segment 
ill the female of P. rabriccp^. Tlii.s marking and the black apical annules on 
segments 8 and 9 will serve to distinguish it from all other Indian species of 
the genus. 

Type in the Pusa collectiijn. 

Pseiul(ujn()n sp. nov. 

Several males and females from Pusa, Bihar, in March 19:20, and Gauhati 
in September 1920, collected by T. Bainbrigge Fletcher. 

Abdomen 21 mm. male, 20 mm. female, llindwing 15 mm. male, 
Ifi'onim. female. 

Male. Head. La brum and epistome pale greenish blue, rest of head 
blick save for large, pale blue, postocular spots, 

Pruthorax black on the dorsum, marked with a medial geminate spot 
of blue and a subdorsal, larger, similarly coloured spot. The sides pale blue. 
Thorax black on the dorsum, marked with narrow, blue, humeral stripes. 
The sides blue, the second lateral suture narrowly black. 

Logs whitish, including tibiae, the femora striped on the extensor surface 
with black. 

Wings hyaline, the stigma black ; ((uadrilateral of hind wing distinctly 
broikler tliaii that of the fore : S to 9 po>tno<lal nervures in the fore wing, 7 to 8 
in the hind. 

Abdomen blue marked broadly with black. The first segment with a 
small, quadrate, dorsal s[>ot, the second with an elongated, thistle-shaped 
spot connected up with an apical, narrow annule : third to seventh segments 
with broad, dorsal stripes which expand in the usual manner at the apex 
and then contract again before joining with the narrow apical ring; this 
dorsal band is broader and not constricteil apically on the seventh segment; 
the eighth and ninth segments are all blue except for an apical row of black 
spines ; the tenth segment with a quadrate, black spot on the dorsum. 
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Anal appendages black, the inferior somewhat paler or whitish ; the 
superior bifid in profile at the apex, about as long as the tenth segment, 
without a basal, apical spine ; inferior very small. 

Female. Head ochreous, unmarked, the postocular area olivaceous. 
Eyes brownish. 

Prothorax ochreous with fine, transverse, irregular, blaek streaks across 
the middle and posterior border. 

Thorax ochreous marked with three fine, parallel, black lines on the 
niiddorsum and a fine, humeral line of the same colour. 

Legs pale yellow, the femora marked with black on the extensor 

surface. 

Wings hyaline, the stigma yellowish. Ten post nodal nervures in the 
forewing, 8 in the hind. 

Abdomen bright ochreous, almost reddish on tile dorsum, marked with 
black as follows first segment touched with it dorsally at the extreme 
base second segmmt with a fine, middorsal streak of black extending only 
for the basal three-fourths and ending with a short, transverse streak at either 

extremity the whole shaped like an attenuated dumb-bell ; third to sixth 

segments with small, subapical, black, transverse spots, and very fine, apical, 
black annules ; seventh with a fine, middorsal, black streak connected with a 
transverse, short streak near the apex; eiglith with a broader streak, 
broadening apically ; ninth with a still broader streak tapering apically ; 
the tenth unspotted. 

Anal appendages conical, ochreous. 

Pseudagrion spenrei is closely a’lied to P. laidlawi, but the ground colour 
of the male will serve easily to distinguish it and the meagre character of 
the black markings on the abdomen of the female f(jrm a marked contrast 
with the broad ones of lakllawi. These markings vary within limits in the 
female of spencei, but they are never more than a very fine, dorsal streak and, 
more often than not, this is absent on segments ii to 6. The type specimen 
is a female from Shillong, '28th September 19*20, collected by T. Baiubrigge 
Fletcher and which I had taken to be the female of P. bidentatum. The male 
is from Pusa, March 19*20. 

Pseudagi ion iaidlawi, .sp. nov. 

Six males and eight females from Karachi, Sind, 8th September 1919. 
(Type in my own collection.) Two males and two females from Nagpur, 
18th December 1919, collected by T. Bainbrigge Fletcher. 

Male. Abdomen 25 mm. Hindwing 16 mm. , 
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Head. Eyes violaceous or bluish ; frons, e pis tome and la brum pale 
blue ; vertex pale lilaceoiis bordered in front by a narrow, black band at the 
level of the middle ocellus and edged outwardly, behind, by a black band. 

Prothorax pale lilaceous, black on the dorsum where two wedge-shaped 
spots of the ground colour are enclosed. 

Thorax lilaceous marked on the dorsum with three moderately broad, 
black stripes, one middorsal, the others humeral. 

Abdomen pale blue with a violaceous tinting especially on the tenth 
segment ; the eighth and ninth segments are however a deeper sky-blue. 
Marked with black as follows : -first segment with an apical, narrow and a 
basal, broad spr)t ; .second with a large, thistle -shaped spot on tlie dorsum, 
the stalk connected with a narrow apical ring ; tliird to seventh with broad, 
dorsal stripc.s widening apically ; eighth with a very small, basal spot and an 
apical row of black spines : ninth with only a row of apical, black spines ; tenth 
with an X-shaped spot on the dorsum. 

Legs pale blue, almost white. The exten.sor surfaces of femora striped 
with black. 

Anal appendages black is li e.vternally. whitish internally, hollowed out. 
bifid at the apex, the U[)per arm of the iufurcation being the longer. Xo 
i)asal spine as in the otlier members of the genus. 

Female. Al)domen 'la mm. Hind wing 17 mm. 

Head [)ale violaceous brown, unmarked ; eyes green. 

Pro thorax pale viobu'eous brown with Jio markings. Two small, dorsal 
.spine.s on tiie posterior lol)i', directed forward. 

Thora.x similar in colour ami markini with three very tine black hues 
oil the middorsmn. 

Abdomen, (iround-colour of the tirst two and the last throe segments 
lilaceous. the other 'Segments pale green, marked with black as follows : - tirst 
segment with a basal, l)lack sjiot ; .‘^econd with an attenuated, thistle-shaped 
spot oil the dorsum : broad, dorsal, black stripes on the dorsum of all the 
others except the tenth wliicli is uuspotteii : the apices of all segments 
bearing narrow. l)lack aniuiles. 

Wings hvalinc. Forewing \vith eight postnodal nervures. 

P. laid! aw i differs from all other Indian species of the genus by the peculiar 
ground-colouring, bv the anal ajijiendages not having a basal spine, by only 
having eiglit postnodal nervures instead of 10 and 11 as in P. mieioeephaUtm. 
and P. beiujale)m\ respectively. I'he ditferouces between it and P. speneei 
have alreailv been mMitioueil above. It is very closely allied to the latter 
species. 
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Type in Major Fraser’s collection. 

[Also from Pusa, 30th October 1920, T, B. F.] 

Indagrionj gen. nov. 

Closely* allied to Mortonagrion and less closely to Agriocnemis, Protho- 
rax of female simple. Arc well distal to the second antenodai nervure ; ab pre- 
sent and meeting ac which lies about midway between the two antenodals ; 
ah is continued outward in the same straight line as Cu.y and not meeting 
at an angle ; quadrilateral of forewing much stouter and shorter than that 
of the hind, both acutely pointed. 

Female without a ventral spine. 

The chief difference between Mortonagrion and Indagrion is that in the 
former there are three cells between the quadrilateral and the level of the 
subnode, whereas in the latter there are only two. 

Genotype : Indagrion gautatm^ Fraser. 

Indagrion gautama^ sp. nov. 

A single female from Sadiya, 23rd May 1920, collected by T. Bainbrigge 
Fletcher. 

Abdomen 24'5 mm. Hindwing IG o mm. 

Head black above, the labrum with a basal greenish blue stripe. A 
large pale blue postocular spot on either side of the occiput.. 

Prothorax black above, pale blue at the sides. 

Thorax greenish blue with the dorsum broadly black and a broad, 
humeral and a very narrow, lateral stripe of the same colour. The black 
appears to enclose a greenish-blue humeral stripe. 

Wings hyaline ; 9 postnodals in the forewing, 7 in the liitid. Stigma 
rather elongated, blackish. 

Abdomen greenish- blue, marked with black as follows : - first segment 
with a broad, subtriangular patch on the dorsum, not reaching the apex of 
the segment ; second segment with a thistle-shaped mark on the dorsum, 
connected with an apical ring of black ; segments 3 to 7 all with a broad, 
dorsal stripe which first widens and then contracts again to join the apical 
black ring ; segments 8 to 10 all black, except for a small, blue annule between 
8 and 9. 

Legs black, tibiae paler and possibly pale blue in life. 

There is no ventral spine on the eighth segment, which serves to sepa- 
rate the insect from Iscknura and Enallagina. 

Type in the Pusa collection. 
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Aciagrion azureum, sp. nov. 

Abdomen 30 mm. Hind wing 20 mm. 

A single male from Margberita. As.sam, 18th May 1920, collected bv 
T. Bainbrigge Fletcher. Very similar to Aciogrion olgtopicum^ Laid., but 
differs in the colouring of the head and the venation of the wings. 

Head. Labnnn pale yellowish ; epistome traversed by a tran.s verse, 
black band ; face and cheeks pale yellow, rest of head black e.xcept for very 
large, blue, postorular .spots. (In oigmincum the postociilar marking i.s a 
trams verse .streak meeting across the occiput.) 

Prothorax black on the dorsum, pale blue on the sides. 

Thorax black on the dorsum, marked with fine, blue, humeral stripes. 
Sides blue, changing to creamy yellow low down on the sides. 

Wings hvaline, stigma brownish. Postnodal nervures 11 and 10 respec- 
tivelv in the right ai\d left forewings. 9 in the hind. (These number 13 in 
the forewing, and 11 in the hind in the wings of A. olgtnpiCiDH.) 

Abdomen with the ground-colour of the first two segments and the last 
three Idue. Segment 1 has a large, quadrate, black spot on the dorsum not 
reaching the apex of the segment. 2 has a broad, thistle-shaped mark on the 
dor.'<uni, and segments 3 to 7 broad, dorsal, black stripes which enlarge 
abruptlv at the apical end aiul then contract again to meet fine, black, apical 
rings ; on segment 7 the stri]>e is broader and tapers gradually from the apex 
to base ; segments 8 to III are unmarked. 

Anal appendages are small and very similar to those of A. oh/f^picurri : 
the superior are, however, tmme conical and not bifid as .<een in j)rofiIe : black 
in colour. 

Type in the Pusa collection. 


EnaUngttia })aiVhtih Selys. 

Femalo. Abdomen 17 mm. Mind wing 12 min. 

The female described below was taken by myself at Parel Tank. 
Bombay, March 1917. (This s)) 0 cimen was being tlevoured by a male 
(yn>colhvnns smilia.) Other specimens from Poona. 8eptember*October 1918. 
Mr. Bainbrigge Fletcher has taken specimens at Nagpur. 18th December 
1919, and at Pusa. 30th December 1919. I have had a single specimen sent 
to me from Simla which differs from the others by not possessing humeral 
bands, and have seen two other similar sjiecimens recently. It is therefore a 
dimorphic insect. 
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Very similar to the male but stouter in build. Markings similar but 
broader, especially on the abdomen where the dorsum is entirely black 
except on the tenth segment which is usually unmarked. 

Ground-colour pale blue or bluish green, the dorsal surface suffused 
with yellow. Thorax usually pale yellow deepening dorsally between the 
black markings. The postoeular spots connected by a tine yellow band. 

In the Simla specimen, the head, posterior to the black band traversing 
the vertex, is entirely pale blue or blue edged posteriorly with yellow and there 
are no black humeral bands. The la brum is unmarked in this specimen but 
in the other specimens it bears a black spot. 

The eighth abdomhial segment bears a ventral spine. 

Females of J?. are rarely seen, eve!i where the male is in great 
numbers, and those taken are almost invariably in cop. Apparently thes' 
only emerge from their hiding ])laces when pairing, 

Agriornemis d'ahreni, Fraser. (Plat-a VI, tig. |.) 

Rec. Ind. Mus., XVI. p. 151 (191h). 

Several males and females from Gauliati. As.sam, 1 1th November 1919. 
and from Tokhlai, Jorhat District, Assam, 2drd November 1919, colle(‘ted 
by T. Bainbrigge Fletcher. 

The female was described from a solitary specimen taken by Mr, E. A. 
d'Abreu at Lamta, Balaghat District, Central Provinces, 2:^rd March 1919. 
The male has not yet been described. 

Male. Head : labrum blue with a black streak traversing it, which 
encloses two minute spots of the ground-colour, a narrow black streak at the 
base of the frons which is a pale blue : eyes black in the tipper third, blue 
in the middle, fading to pale green below. The rest of the head black except 
for small, blue, postocular spots connected across the middle line by a fine 
yellow band. 

Prothorax black above, blue at the sides and narrowly along the free 
border of the posterior lobe which is rather prolonged. 

Thorax black on the dorsum, traversed by a fine, blue, humeral line on 
either side, the lateral blue fading to pale yellow below. 

Legs white marked with black .streaks on either side. 

Wings : 5 to 6 postnodals in the forewing. Stigma pale brown. 

Abdomen blue with a greenish tinge and changing to yellow or 
bright ochreous on the last four segments ; marked with black as 
follows : — the whole of the dor.su m of the first segment ; a large mark 
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on the doFRUin of the second se^rnient, contracted in two stages posteriorly 
and with two blue enclosures in the fore part (this marking stronglv 
reminds one of the pair-of-spectacles marking on the liood of a cobra) ; a black 
streak on all of segments 1} to (1. incomplete basal ly. expanding apicallv and 
then contracting again just before the extreme apex, where it joins an apical, 
black annule ; the seventh to tenth segments bear more or less obscure, brownv 
black markings made up of a central stem and lateral branches which arise 
apicallv and run for a short distance forwanl. 

Anal appendages verv long and narrow (Plate VI. fig. 1). The 
superior longer than the tentli segment, elongated, parallel-sided, slightlv 
curved in a downward direction and with a blunt apex, ochreous marked 
with black externally and aj)ically. The inferior verv small, foliate, 
cordate, pale green, with a small, shiny black point at the apex. There is 
no acces.sory armature to the superior a])pendages as in A. hdna and 

A, clauseiti (Plat(‘ VI, [igs. 2 am( 1). They resemble the appendages 

of A. spletidiilissima Laid., t(j whicli th(‘ insect is closely allied Plate VI, 
lig. 3). 

Length of hind wing b to ho mm., of the alal^mien 13 to 14 mm. 

A study of the new materia! reveals the fact that there is considerable 

variation in the colouring of the females which appears to he dependent on 
the age of the specimens. 

The colour of the thorax is mnre often black than blue and there i.s a 
narrow, cream v, humeral line oti either side which may be well defined or 
partly or entirely obsolete. The si ties are l>lue (W greenish blue but the black 
may extend down so low as alm(>st to ol>s(‘ure tins colour, especially in very 
adult specimens. 

On the abdomen the black markings are extremely variable. In the 
young specimens the lateral markings are entirely wanting In the 
very adult, these markings are so exten^'ive that they largely blot out the 
ground-colouring of the first three and the last three and the greater 
part of the seventh segments, leaving i>niy small traces of blue. 

Postnodal nervures vary itt the female from 0 to 8. and the length of 
the liindwing from 10 to \'2 mm. Length ot abdomen 15 to 16 mm. 

Habitat. Found i!i similar situations to those of J. pj/gnnia. 

Agriocncuiis chi use m. sp. nov. (Plate M, fig. 4.) 

A number of males and females from Shillong, Asvsam, collected by 
r Bainbrigge Fletcher, during the middle months of 1018, and from August 
to October 1910. [Also from Margheritu and Oauhati.- -T. B. F. 
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I had referred this species to Agriocnemis Laid., to which the insect 
bears a close resemblance. Dr. Laidlaw gives the measurements of his species 
as hindwing 9 mm., abdomen 18 mm. This ratio i.s very unusual and 
excessive so that a printer's error may have crept in. Apart however from 
the size, A. nma has only 6 postnod^ls in the forewing, whereas .4. clauseni 
has 9. 

The colouring is the same in the two species and the markings are almost 
identical, differing as follows 

i Head : the labrum is black, the frons blue. The postocular space bears 
a large, blue, comma-shaped mark enclosed in the black and is not entirely 
blue as in A. nam, (In a very young specimen, the space would probably 
be entirely blue.) 

The prothorax has a narrow blue collar anteriorly and there is a small, 
boomerang-shaped spot, blue, low down on each side. 

The thoracic humeral stripes tend to taper from before backwards. 
The lower edge of the black has one or two marked dentations and there is 
an additional patch of black ju.st posterior to the hind coxae. The under 
surface is black. 

The abdominal markings differ only in the terminal segments ; on the 
seventh the black marking expands on the basal third, then narrows abruptly 
to a thin middorsal line and finally expands again to rover the whole of the 
apical fourth ; the eighth to tenth segments are entirely black, the ninth not 
having the lateral blue spot ; segments to fi have sublateral bands which 
meet apically with the dorsal band to enclose a small blue spot. 

The anal appendages agree closely with the figure and description given 
by Dr. Laidlaw (Plate VT. fig. 4). The colour is the same but the ventral 
.spur on the superior organs is sharply acute and strongly curved. 

The female of A. nana is unknown ; the following is a description of that 
of A. chusetiL 

Exactly similar to the male except for the abdominal markings which 
differ as follows : — the first two segments have a small, black, lateral spot 
on each side ; the dorsal marking on the second segment is much broader and 
the two spots of enclosed blue, seen in the male, are ab.sent : the third to 
sixth segments have only broad, dorsal band.s and there is no enclosed blue 
spot at the apex ; the dorsal band on the seventh segment is of even width 
throughout. 

/I. splendidmima, Laid., A. Laid., A. d'ahreui, and A. clausetn bear 
very .similar facies and form a very natural group. In all, the superior anal 
appendages are of comparatively great length and much longer than the 



F. C. FRASER 


63 


inferior. The three latter speeie.s all bear the highly characteristic and 
.slwcialized marking on the dor.surn of the second abdominal segment and 
there is a .suggestion of it even in the fir.st-named. The anal appendages of 
,1. splendidissiim and .1. d'abrem are almost identical and the same 
comparban applies to the other two species. 

Type (male) of A. clauseni ia the Piisa collection. 

Subfamily Platycxemin.ti. 

Melanoneuray gen. nov. 

This genii.s belongs to Selys’ Legion IV/’ as restricted by Laidlaw. 

Ab is absent ; Cui extends for only 7 cells in the hindwing ; Cu* is absent ; 
supplementary basal postcostal nervure absent ; stigma rhomboidal. 
Prothorax simple. Legs with long cilia. 

Genotype : Mefanoneura bilinmta. p’raser. 

Mehiiioneftra hilineata, sp. nov. 

A single specimen, male, with the last four abdominal segments missing, 
collected by Rao Sahib Y. Kamachandra Rao, at Sidapur, Coorg, 25th April 
1017. 

Abdomen 2*i mm. (tfiis nieasurement does not include the last four seg- 
uKMits). Hindwing 23 mm. 

Head. La brum metallic blue, eheeks pale blue, rest of head black. 

Prothorax black on the dorsum, pale vellow at the sides. 

Thorax broadly black on the dorsum, marked with humeral, blue stripes 
which are incomplete below and above, not reaching the alar sinus. Sides 
pale yellow marked with a tine, black line on the second lateral suture. 

Wings hyaline ; stigma black ; postnodals in fore wings numbering 20, 
in the hind 18. 

Abdomen pale yellow ; the first segment unmarked ; all others markea 
on the dorsum with a broad, black band, darkest at the apex and diffusing 
towards the base whore are found tine, basal anniiles. The last four segments 
are unfortunately missing so that the shape of the anal appendages is 
uncertain. 

Legs very characteristic ; reddish orange marked with three broad, black 
anmiles, one at the distal end, one at the middle and the other near the base. 

Venational characters separate this insect from Codiccia, which it resem- 
bles auperficially and for which 1 at first mistook it, 

Type in the Pusa collection. 
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Pseudocoperay gen. nov. 

Antennse as for Copera ; prothorax of female with a trilobed posterior 
lobe, the two lateral lobes very much smaller than the central division. 

Abdomen very long and very slender ; appendages highly specialized. 

Sectors of arc fused, the arc distal to the second antenodal nervure ; 
stigma nearly as broad as long. Petiolation begins proximal to ac ; ab present ; 
Cu 2 extending far beyond the middle of wing. Posterior and middle pairs 
of tibiae greatly dilated and with very long cilia. 

Differs from Copera by the shape of the prothorax of the female, by the 
shape of the stigma and by the length of Cuj. Other features are the relatively 
large size of the insect and the sha}>e of the anal appendages, which are more 
like those of a Cyclogomphus or Onyckogomphus than Copera. 

Genotype : Pseudocopera arachnoideSj Fraser. 

Pseadocopera arachnoides, sp. nov. (Plate VII, iig, 4.) 

Two males and three females from Margherita, collected by T. Bainbrigge 
Fletcher, 14th to 19th May 1920. 

Male. Head : labrum and cheeks yellowish, the former narrowly 
bordered with black at the base. Rest of head black except for^an oval, 
yellow spot bordering the eye posteriorly and a small, similar coloured spot 
on the rear of the occiput. Eyes brown. First segment of antenna and the 
tip of the second segment pale yellow. 

Prothorax black, marked with a longitudinal, yellow stripe on the 
subdorsum. 

Thorax black, the side.s yellow, the second lateral suture finely black ; 
a narrow, yellow, humeral stripe on each side. 

Legs very long and spidery, white. The distal ends of the femora, the 
extensor surfaces of the anterior tibiae, the tarsi and the spines black. The 
four posterior tibiae are w’idely dilated and serve the purpose of recognition 
marks very much the same as in numerous species of Rhinocypha. 

Abdomen black, the sides of segments 1 and 2 with narrow, basal annules 
interrupted narrowly on the dorsal Carina, and the basal three-fourths of 
segment 9 and the whole of segment 10 yellow. Beneath pale brown. 

Anal appendages yellow, a spine on the superior and the apical half of 
the inferior black. Superior conical, nearly as long as segment 10 with a 
basal, inferior, black tooth. Inferior much stouter, nearly twice the length 
of the superior, curving strongly downward, tapering gradually and with the 
ends slightly approximated. The superior are directed strongly upward 
so that, seen in profile, the appendages are markedly divaricate. 
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Wings hyaline; stigma yellowish brown, the centre darker and the 
bordering nervure dark brown. Postnodal nervures to forewing 15, 12 to 13 
in the hind. M\a 6 cells from the stigma in the forewing, Mi 10 cells. 

Length of abdomen 40 mni., of hindwing 24 mm. 

Fonde very similar to the male but differing as follows abdomen 
38 mm., hindwing 24 ram. A black spot on the labrum and a black, 
transverse streak on the epistome. The legs entirely reddish yellow, except 
the tarsi which are brownish. Only the apical border of segment 9 and the 
whole of segment 10 yellow. The sides of segments 1 and 2 and the 
interrupted basal annules are yellow as in the males. Segment 10 is raised 
dorsally into a prominent ridge^ much the same as in Ischnura. Anal 
appendages conical, yellow. 

Wings with 14 to 16 postnodal nervures in the fore, 13 in the hind. 

Type (male) and co-type (female) in the Pusa collection. 

Subfamily. Lestin.e. 

Indolestes, gen. nov. 

Wings closed over dorsum during repose ; j)etiolatcd as far as the post- 
costal nervure (^ir) ; arising :U cells from the node in the fore wing. 21 in 
the hindwiug (5 in i)oth wings of In-lolesf^s ^faufama) ; Ms slightly angulated : 
M 4 undulated at the level of the node ; stigma three times as long as broad, 
its outer border not oblique, over 2 to 3 cells; quadrangle about one-third 
longer in the hind wing than in the fore wing ; inner side of quadrangle of 
forewing only one-third the length of the posterior side, that of hindAving 
only one-sixth the length ; posterior lobe of prothorax rounded, simple, not 
lobed. 

In this genus I include a .species described by Dr. Laid! aw (Lestes sp., 
Laid. R . hid. Mas., Vol. XIX, jL 161 ; 1920), hidolestes indica, and 
hidoicsles kdem. All bear a close re semblance to Sympijcna but may be 
distinguished by the simple lobe of the prothorax and by the outer margin of 
the stigma not f>eiiig oblique. Lastly, hastes biUneaia, Selys, must be 
considered as belonging to this cotnpact little group, even though the juale is 
!is yet unknown. 

Genotype : hidolesics iiuUca, Fraser. 

Key fo the ijenus hidolestes. 

( Abdomen only 24 mm. in length ; dorsal Uviids on tlie second abdominal segment, broadest 
at the base and coalescent except at t tie apex . . . , ludoksks buddha, Laiul. 

Abdomen 30 mm, iu length . . » • • • • • • • 2 
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/ Dorsal bands on the second abdominal segment incomplete at the middle of segment, the 
I basal parts coalesced, the apical as two subtriangular spots which may or may not be 
1 confluent . . . . • ‘ • Indolcsttn \ndka, n. sp. 

\ Dorsal bands complete . . - . . . . ■ • • • • 3 

( Dorsal bands on the second abdominal segment coalescent only for a short space at the 
apex where theyenclo.se a small, oval spot of the ground-colour. . Indoleke-i n. sp. 

Dorsal bands on the second abdominal segment coalescent only at a point near the base 
or separated throughout .. .. .. /ndofci/e-s Selys. 


hidolestes indicaj sp. nov. 

Several males and females collected at and around Shillong by Mr. T. 
Bainbrigge Fletcher, 19th June 19*20, 18th to 27th October 1919. Taken 
on bushes by side of stream.” “ A pair taken on a hill- top quite away from 
water.” “ All resting with wings folded over the back.”) 

Abdomen, male 30 mm., female 28*5 inm. Hind wing, male 19 mni., 
female 21 mm. 

Male. Head pale brown, vertex, occiput and back of eye.s black with a 
coppery reflection. A small, pale spot just behind and external to each 
lateral ocellus. The apical half of basal joint of antenna) and the basal half 
or three-fourths of the second joint pale brown, almost white. 

Eyes bluish grey, striped from above down with five parallel, dark brown 
bars. 

Prothorax pale brown at the sides, broadly black on the dorsum ; pos- 
terior lobe rounded and of moderate .size. 

Thorax pale fawn, the dorsum matt black with a coppery reflection not 
amounting to metallic. The dorsal marking has two lateral prolongations, 
one above at the alar sinus and one about the middle of the dorsum, the 
former extending outwards to the humeral sinus and (Jteu overflowing it, 
but the latter stopping short of it. Posterior to the humeral sinus three 
small, elongate, brown spots which are occasionally metallic. Elongate 
black spots at the upper part of the first and second lateral sutures. The sides 
of the thorax are paler at the humeral suture and beneath and there are two 
diffuse, blackish brown markings beneath the metepimeron. 

Legs black on the flexor surfaces, pale brown on the extensor. 

Wings pale brown, uniformly enfumed. The stigma dark brown, bordered 
with blackish nervures except outwardly where it is edged with white or very 
pale brown and there s also a small white point at the inner, posterior angle. 
Postnod al nervures 12-13 in the foreiving, 11-12 in the hind ; quadrangle of 
hindwing rather more than one-third longer than that of the fore. 

Abdomen pale brown, the markings subject to some variation owing t<» 
the variable size of the spots : first segment with a basal, black spot and a 
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mcdiiilj subcostal, small spot on each side ; second segment with a cordate 
spot at the base which may, however, be tapered apically at the middorsum 
and is then shaped like a wineglass with the base missing ; apically two sub- 
triangular, subdorsal, black spots which may or may not meet across the 
middorsal line ; the basal spots are metallic green, the apical matt black and 
the dorsal carina between them is fuiely yellow ; third segment with a pair of 
pyriform, green metallic, basal spots and a pair of black, subtriangular spots 
which usually meet across the middle line ; these spots are repeated on the 
fourth to sixth segments but the spots diminish progressively from before 
posteriorly and on the fifth and sixth they are non-metallic ; seventh and eighth 
segments with long, black, broad, diifiisf' stripes tapering basally ; ninth seg- 
ment with a pair of liasab triangular, subdorsal spots ; the tenth segment 
immaculate. 

Anal appendages almost white, ti])j)ed with black. The superior directed 
po.storiorly almost straight for ratlicr more than the basal half and then 
curving inward until they meet, at which point they are again directed 
bisalwards; tlie two ends an^ in appo-ition and, viewed from above, they 
resemble the arni’^ of a man about to dive : viewed in profile, the ends of the 
appendages arc tumid and turned do vii at an oblique angle, just anterior to 
which there i.s a stout, ventral sjiine, directed inwards: externally the border 
presents some line dentieuliitions ami the ends are tufted with hairs. Inferior 
appendages aliout half tlie haigth of the superior, broad at the base, tapering 
and divergent ajncally where they are tufted with loiigish hairs. 

Female. Exactly similar to the male except that tlie stigma is paler, 
the node is .somewhat thickened and the wings are nioic deeply enfumed. 
The marking on tlie second segment is broader and the apical and the basal 
spots are joined together, enclosing a smaM. oval. ]ialo brown spot or lougish 
streak at the apical end. Segments (I to 9 are largely brownish-black on the 
dorsum and the sides. Tlie posterior lobe of the prothorax is simple and 
rounded. The lower part of the snles and beneath of thorax are 
pruiiiescent white. 

Dr. Laidlaw's sp., mentioned above, and which I have named 

liidolestes buddha, bears a strong supeidicial resemblance to the present insect, 
it differs as follows : — (lie size is smaller, abdomen of female only 23‘5 mm., 
and hind wing only 19 mm., the small, dorsal spots on tl'.e head are absent ; 
the prothorax is entirely differently marked ; segment 1 has a square, dorsal 
spot, without a basal spot, and additional subdorsal spots. The markings 
on the dorsum of the second segment arc very similar to those of hidole^tes 
'fidica. 
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Type (male) and co-type (female) of I. indica in tlie Pusa collection. 

Irxdolestes kelena, sp. nov. (Plate VI L fig. 1.) 

Four females and three males from Kurseong, 17th — 'JTth Septenibe 
1920, collected by C. M. Inglis. 

Male. (All the specimens are a little teneral and markings indefinite.) 

Abdomen 32 inrn. Hindwing 21 mm. 

Head dark brown, unmarked, with a coppery refiection ; la brum paler. 
Prothorax dark brown, the middorsum a little paler. The posterior lobe 
broadly rounded, simple. 

Thorax broadly dark brown on the dorsum with a coppery refiection. 
The sides pale yellow marked with a moderately broad, dark brown stripe on 
the first lateral siiture. Hogs dark brown, the e.\ tensor surface.s pale yellow. 

Abdomen pale brown marked with dark brown ; first segment with a 
basal marking and an apical ring ; second segment with two subdorsal stripes, 
narrow basally but broadening abruptly at the aj)ical tliird where the two 
stripes enclose an oval spot of paler brown ; segments 3 to fi with siibdorsal, 
wedge-shaped spots, which meet over the dorsum at the apex and gradually 
taper away diffusely at about the middle of these segments, and increase in 
size as traced towards the apex of the abdomen ; segments 7 to 9 have the 
dorsum entirely dark brown, whilst 10 is unmarked and almost white in 
colour ; the tenth segment deeply but narrowly notched in the centre. All 
markings are somewhat coppery and that on the second segment gives 
promise of becoming green metafile. 

Anal appendages pale yellow. The superior as long as segment 9, straight 
in the basal half, then curving abruptly inward to meet each other, the apices 
being directed somewhat straight basal wards again for a very short distance ; 
external ly there are three or four small teeth and internally there is a fine, 
sharp, b’ack spine directed back and a little downwards. The inferior are 
triangular, in close apposition and less than one quarter tlie length of the 
superior. 

Wings very faintly en fumed with brown, the iierv tires brown. Very long 
and narrow, the apices rapidly narrowing after the stigma. The latter brown 
with a pale margin of yellow on the posterior and inner and outer borders. 
The outer margin not oblique, about three times as long as broad. 

Female differing in the slightest degree from the male. The abdominal 
markings rather broader. 

This species is distinguished from Lestes bilineala, Selys, by its long 
.''tigma, three times as long as broad (only twice as long as broad in 
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bilinejita)y from indica also by the character of the stigma and also by the 
markings on the dorsum ot the second abdominal segment. From Indolestes 
haddka it is distinguished by the much shorter length of the abdomen and 
also by the markings on the second abdominal segment. 

Type (male) and co-type (female) in the Pusa collection. 

FAMILY AGPJONIDiE. 

Subfamily LinELLAoix;??. 

Rhinocypha heesoni^ sp. nov. 

Several males and females from Lachiwala, Dehra Dun District, collected 
by C. F. C. Beeson, 18th November 1920, and two pairs from King Island, 
Mergui, Burma, collected by J. R. Elton Bott, 4th June 1921. 

Mah, Abdomen 18 mm. llindwing 25 mm. Greatest breadth of hind- 
wing at its outer third, 5 mm. 

Head black marked with five yellow spots, one on either side of the ocelli, 
reniform in sh ipe and with the lulus facing inwards, and a row of three small, 
round spots on the occiput, one central and the others lateral. 

Prothorax black with a violet spot low down on the side and the whole 
of tlie posterior lobe a beautiful cerise colour. 

Thorax matt black, the carinnl triangle, which extends for only about 
one- third upwards, and the carina itself cerise. On either side of the triangle, 
and considerably larger than it, is a po.vt humeral spot of pale purple, its inner 
margin straight and limited by the humeral suture, its outer strongly convex. 
At the apex of this spot is a smili circular spot of the same colour and 
bordering oi\ the anterior border of the first lateral suture is a narrow line of 
blue. Between the two lateral sutures is a very irregular stripe of pale blue 
and two isolated spots of the same colour, one of which is about the middle 
of the thorax, anterior to the stri})e, and the other high up near the base of 
the hindwing. Finall\’, the anterior two-thirds of the metepimerou pale blue. 
Beneath the thora.x is black marked w ith seven large spots of chrome yellow. 

Legs black, the anterior coxic and the mid femora yellow on the flexor 
surface. The liiiul tibuc, which are a little expanded, are chalky white 
on the flexor surface. 

Wings long and very narrow, the hind not markedly more so than the 
fore, hyaline, but slightly eiifumed : stigma black in all wings ; forewing with 
the apex as far as 2 to 3 colls proximal to the stigma dark brown, the inner 
margin of this dark area a little irregular, bevelled slightly outwards poste- 
riorly and prolonged along the costa, as far as halfway between the stigma 
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and the node between the costa and radius. Posteriorly there is also a slight 
prolongation along the margin of the wing. Hind wing with the apex also, but 
much more broadly than the forewing, dark brown, this colour covering about 
the outer third of the wing, its inner margin convex and cvirving strongly 
basalwards postenoi\y,,its awtcrior mar gin prolonged inwards as in the iore- 
wing, marked with, a single row ol longitndinal, vitreous spots, the antorior 
three of Nvhieh are only one cell deep, the fourth d cells deep and the fifth or 
posterior spot merely a single cell. In addition to these spots in the dark area, 
there is a row' of three vitreous, longitudinal spots in the hyaline area, the 
posterior two of which are contiguous with the dark area and the anterior 
one separated from it by one or two clear cells. There is also another vitreous 
streak of 9 cells length situated about the middle of the wing with its inner end 
at the level of the- node. In the ilark area the vitreous spots are tnetallic 
green or coppery according to the angle from w'liich viewed, in the hyaline 
area they are violet. Antenodal nervures to the forewing 11-15, postiiodals 
22-25. Only a single row of cells between Cu* and the posterior margin of the 
w'ing. Quadrilateral traversed 3 times in the fore wing, -1 times in the hind. 

Abdomen matt black marked with pale blue as follows : -the first segment 
with a large, subtriangular, lateral spot ; segments 2 to 5 with 2 parallel, 
longitudinal, lateral lines neither extending to the base or apex of the segment ; 
at the apical end of the superior line there is an isolated, rounded spot ; 
segments G to 9 have only the inferior line present but diminishing in length 
as traced apicalwards until it is finally absent on the tenth segment. 

Anal appendages black, the superior rather longer than the tenth .seg- 
ment, the inferior shorter, very similar in shape to those f>f R, bisnjnata. 

Female, Abdomen 16 mm, Hiiulwing 25 mm. 

Closely similar to the female of R, bisi(jnata from which it can scarcely 
be distinguished. 

Head, in addition to the markings already noted for the tnale, markt^d 
as follows two spots at the base of the labniin, two just beliind the epistome, 
the lateral lobes of the labrum, the basal joints of tlie antemuc, and a streak 
along the inner border of the eyes, chrome vellow\ 

Prothorax black with a lateral spot of yellow and a median line of tlie 
same colour incomplete on the middle lobe. 

Thorax black, the carinal triangle, which is of the same size as in the 
male, outlined in yellow*. A fine humeral line of the same colour incomplete 
on the upper half of the d or.su rn and curling out below' to form a hook- like 
marking. The sides marked as in the male but yellow and tlie wdiole of the 
metepimeron of this colour except for a lower marginal streak of bltu-k. 
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Legs black, the coxae and posterior surfaces of the femora yellow. 

Wings hyaline, more deeply enfuined than in the male but no dark areas 
or vitreous spots. Stigma dark brownish, paler in the middle. 

Abdomen black marked with yellow, the markings being otherwise as 
in the male. 

This species is interesting as having reached me from two rather widely 
separated areas within a week of each other. The two sets of insects show no 
differentiation whatever but the Burmese type is remarkable as being the 
first Indian species to be reported from sea-level or thereabouts. R. beesoiii 
which has been named after Mr. C. F. C. Beeson, Forest Zoologist, Dehra Dun, 
its first dLscoverer, is very (‘losely allied to R. bisifjnafa and is apparently the 
northern representative of this latter insect ; indeed, it is very probable that 
R, hisujnala is a direct lineal descendant of it. 

Rkinocyplia bifenesi rala , sp. nov. (Plate Vill, fig. 2.) 

Two males from Mangpu, Darjiling District, 3,860 feet, 30th August and 
3rd September 1920. 

Abdomen 25 mm. Himhving 27 mm. 

Very like R. (rijasciata. but differs in the wing markings. 

Body, incluiing the head, black without any markings save on 
the thora.x. The latter with a long, inesothoraeic triangle extending right up 
to the alar sinus and pale lilaceous in colour. Laterally there is an ant-erior 
yellow spot followed by a longitudinal stripe of the same colour. 

Wings differ markedly from true f rijasciata. The fore wings have a dark, 
blackish brown fascia extending from the apex to a little proximal of the 
node and about one -third the breadth of the wing in depth. The posterior 
margin is jagged and the fascia widens rapidly and obliquely from the inner 
margin of the stigma. 

The hind wings have an apical fascia extending inwards from about the 
middle of the stigma, a medial fascia situated about midway between the 
node and the stigma, and a basal, opposite the node, the basal margin of which 
is a little sinuous and the outer margin prolonged in a long, irregular manner 
at its middle towards the medial fascia. All three fasciae are narrowly con- 
nected up along the costa and termen so that two large fenestra are enclosed; 
the outer regular, the inner very irregular. The iridescence of the wings is 
similar to that of trijamata. 

Type in the Pusa collection. 

This species was collected by Mr. C. M. Iiiglis along a very heavily wooded 
hill-stream. 
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Rhinocypha quadrvnaculala heniikyalinay sub-sp. nov. (Plate VIII, 
fig. 5.) 

A single pair from Shillong, 16th October 1919, collected by 
T. Bainbrigge Fletcher. 

Very similar to Rkinocypha quadriniaculcUa quadriniaculata (Plate VIII, 
tig. 1) but differs by the fascia on the fore wing being much narrower. 

Male. Head velvety black, marked with a minute, postocular yellow 
spot on either side of the occiput. 

Prothorax and abdomen black, unmarked (or the markings may have 
faded). 

Thorax black, with lateral, yellow markings and a mesothoracic triangle, 
pale lilaceous, extending as far as the alar sinus. Posterior femora white. 

Wings similar to those of true quadrimaculata but tlie fascia on the 
forewings only covers the fore half instead of four-fifths. 

Female. Head black, marked with yellow as follows :~small spots on 
either side of the ocelli, a streak on either side of the cpistome, a spot at the 
same level adjacent to the eye and a spot on either side of the occiput. 

Prothorax black with a fine middorsal yellow streak. 

Thorax with the mesothoracic triangle long and narrow, lined out in 
yellow, a tine, parallel line of yellow, ante humeral in position, a tine posthu- 
ineral streak of the same colour incomplete below, and finally a broad, lateral, 
longitudinal yellow streak on the side of the thorax traversing the posterior 
part of the mesepimeron and the metepimeron. 

Abdomen black with the middorsal carina finely yellow and a streak 
followed by a small spot, on the sides of the second to eighth segments. 

Legs black. 

Wings tinted with yellow at the base. Stigma black but yellow in the 
middle. 

Abdomen, male 23 mm., female 21 mm. Hindwing, male 23 nun., 
female 28 mm. 

Type (male) and co-type (female) in the Pusa collection. 

SUB«ORDEH AiNlSOPTERA. 

FAMILY LIBELLULID/E. 

Subfamily Cordulianas. 

Idionyx carona, Fraser, Bombay N. H. Journ., XXVII, pp. 690-G91 
^Sept. 1921). (Plate VII, fig. 5.) 
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A single female from the Bababuddin Hills, Mysore, 4,700 feet, 1st June 
1915 : T. V. Ramakrishna Ayyar coll. 

Abdomen 22 mm. Hindwing 38 mm. {The last five segments of the 
abdomen are missing ; the probable length of the whole would be about 
40 mm.) 

Head. Eyes large and globular, probably deep sea-blue during life, now 
reddish brown, moderately fused. Occiput small, black, with a tuft of stiff 
black hairs in the middle line and fringed behind with long yellow hairs, this 
fringe being continuous around the posterior margin of the eyes. Vesicle 
remarkably developed into a long, elevated spine shaped like the double 
crown of ancient Upper and Lower Egypt and 2*75 mm. in length, bluish black. 
Frons with a deep fissure, bronzed green or bluish green above and in front ; 
epistome black ; labium yellowish at the base, broadly blackish brown along 
the border as is also the labruin. 

Thorax bronzed green marked by a narrow, bright yellow, lateral stripe 
which traverses the spiracle. The posterior border of the metepimeron bright 
yellow. Above blackish brown, unmarked. 

Wings enfumed diffusely around the areolar network, the centres of the 
cells being clear. A diffuse saffrouation along the costa as far as the stigma 
and most markedly at the base. Membrane white tinged with brown 
posteriorly. Stigma black unbraced, not quite 3 mm. 

A single row of discoidal cells nearly as far as the node. Hypertri- 
gone traversed once in the fore wing, entire in the hind. Arc at the 
2nd anteuodal nervure. Loop 11 cells. Only 2 rows of cells posterior 
to Cuj. 

Nodal index : — augulated at its origin in the hindwing 

and rather lost in the general network in the right wing. 

Abdomen black or bronzed black, unmarked save for a fine, middorsal, 
apical, yellow line on the 2nd segment. 

Legs black, coxae yellow, tibi® yellowish or pale brown on the extensor 
surfaces. Moderately long and slim. Hind femora with a row of closely-set, 
long, evenly sized, line spines. Tarsal claws bifid. 

Type in the Pusa collection. 

Idionpc coT<>na race nilgiriensis, nov. 

Two females, Burliyar, Nilgiris, 2,500 feet, 29th July 1921, collected by 
Major F. C. Fraser. 

These females much resemble 1. corom aud cannot, I think, be regarded 
as specifically distinct. They differ as follows ; — 
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The vesicle is shaped as a smooth horn of the same dimensions as in the 
type but is not indented in front (Possibly the vesicle in I. corona may have 
been indented artificially). [I do not think that this is so. — T. B. F.] 

The dimensions vary : — abdomen 35 mm.j hindwing 35 mm. 

The eyes are a beautiful bottle green capped with reddish brown, the 
extent and position of the latter changing according to the angle at which 
the eyes are viewed. 

The epistome has a small, yellow triangle at its lower part ; the labium 
is entirely bright yellow ; the labrum is not bordered with black. 

The wings are perfectly hyaline but have saffron streaks in the subcostal 
and cubital spaces extending as far as the trigone. The nodal index varies 
widely. In one specimen it is : — • and in the other ^l-^- 

The abdomen is black marked with yellow along the lower part of the sides 
of segments 1 to 4 and there are fine basal annules to segments 3 and 4. The 
fine, yellow line on the middorsal carina of segment '2 is absent. The end of 
the abdomen is not dilated. 

Habitat. These two specimens were taken together in the bed of a rocky, 
mountain stream, both in the act of ovipositing in wet sand. 

Type of /. corona nilgiriensis in Major Fraser's collection. 

Idionyx ornata, Fraser, Bombay N. H. Journ,, XXVII, p. 691 (Sept. 
1921). (Plate VII, fig. 6.) 

A single female from Shillong, 2nd June 1920, collected by T. Bainbrigge 
Fletcher. 

” Taken in jungle and difficult to see on the wing.'' 

Abdomen 38 mm. Hindwing 36 mm. 

Head relatively large ; face brownish yellow, the upper part of frons a 
deeper colour and slightly metallic ; labium reddish brown, dark ; vesicle 
dark yellow, highly developed and projecting as a blunt spine but not to the 
same extent as in I. corona. Eyes probably deep blue during life but now 
reddish brown ; occiput small, black. 

Thorax small, metallic green, marked with bright yellow’ as follow^s : — 
antehumeral, oval spots not extending above half w- ay to the alar sinus, w’ell 
defined and pointed below ; alar sinus yellow ; a lateral, broad stripe and the 
posterior border of the metepimeron more or less broadly yellow. Above 
blackish but crossed by a yellow stripe which connects up laterally w’ith the 
yellow stripes. 

Legs slim, coxse yellow, femora and tarsi black ; tibiae bright yellow with 
black spines. 
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Abdomen long, laterally compressed, broadening towards the anal end, 
shiny black, the ventral borders of segments 2, 3 and 8 marked with bright 
yellow. The dorsum of the second segment broadly and that of the third 
and basal half of the fourth finely marked with pale yellow. Anal 
appendages short, pointed, black. 

Wings hyaline, saSronated at the bases only as far as the second 
antenodal nervure. Membrane white ; stigma black, covers 2| cells. 

Nodal index 0^^ row of discoidal cells nearly as far 

as the node in the right wing, beyond the node in the left fore wing ; 
hypertrigones traversed twice in the forewings, once in the hind wings ; 3 
rows of cells posterior to Cii\ in the fore wing ; 13 to 16 cells in the 
loop. 

Until the males of these two insects are found, their position will remain 
uncertain. At present the peculiar development of the vesicle separates them 
rather sharply from other species of the genus. 

Type in the Pusa collection. 

Macromia atuhercidata^ sp. nov. 

A smgle male from Hasiinara, Duars, Bengal (without date), collected 
by C. M. Inglis. 

Male. Abdomen It inm. Hindwing 37 mm. 

Labium brown ; labrum black, the lateral lobes bright yellow ; epistorae 
black marked with vellow, a broad yellow stripe across the lower part of 
frons, two small spots at about the centre of the face, and a somewhat larger 
spot on each side against the eyes. Frons metallic green. Eyes probably 
emerald green during life ; occiput black. 

Prothorax brown s])otted with yellow. 

Thorax metallic green marked with yellow as follows a bright citron 
yellow humeral stripe, the aiitealar sinus, a moderately broad, oblique stripe 
about the middle of the side and a small spot on the hinder part of the 
raetepimeron. Beneath, thorax yellow marked with a triangular spot of 
black posteriorly and two oval spots of black. 

Legs long and rather slender, black, the coxa? and bases of the femora 
yellow. 

Wings hyaline, unmarked at the base ; stigma black, small ; two rows 
of discoidal cells ; one row between Rs and Espl ; all trigones and subtrigones 
entire ; loop made up of 6 to 7 cells ; nodal index ^ membrane black, 
hypertrigones traversed four times in forewing, twice in the hind. 
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Abdomen black marked with yellow as follows : — a small, basal, lateral 
streak on the first segment ; segment 2 almost entirely yellow, but with an 
irregular, apical band of black ; segment 3 with a semilunar, lateral, basal 
streak and a subdorsal, triangular spot which is almost confluent with its 
fellow on the far side of the segment ; segments 4, 5 and 6 similar but without 
the basal spot ; segment 7 has a rather broad, yellow annule at the base which 
on the dorsum is prolonged back as a small, quadrilateral tongue along 
the dorsal carina ; segment 8 has a fine, basal, dorsal line and a streak 
along the side very low down ; segments 9 and 10 are entirely black ; 
segment 10 differs from that of all other species of Macromia' 
having its dorsum quite .smooth and without the usual tubercle or 
tubercles. 

Superior anal appendages black, armed w ith a robust spine at the outer 
side of the apical third. Inferior black, sub triangular, curling up at its apex. 

The smooth character of the tenth segment wfill serve to distinguish this 
species from all others. 

Type in the Pusa collection. 

FAMILY JESEmBJE. 

Subfamily Gomphin^. 

Platygomphis 7nartini, sp, nov. 

Male and female from Shillong, 6th and 17th June 1920, collected by 
T. Bainbrigge Fletcher. 

Abdomen 37 mm. in both sexes, hindwing 30 mm. in male, 32 mm. in 
female. 

Both sexes exactly similar in colouring. 

Male. Head black with the exception of the foreborder of the frons 
and the lateral lobes of the labrum which are bright yellow. Occiput wuth 
no special armature. 

Prothorax black spotted with yellow. 

Thorax black in front and on the dorsum, yellow on the sides. A narrow 
mesothoracic collar which is just divided in the middle and joined to the 
antehumeral bands so as to form inverted ‘‘ 7 ”s. Laterally, there are two 
narrow, black stripes on the first and second lateral sutures, the latter 
curving back along the posterior and lower margin of the metepimeron. The 
tergum is spotted with yellow. 

Legs very Jong and robust, entirely black. 
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Wings hyaline, the extreme base with a slight saflronation only ; stigma 
black, about one-fourth the length of the distance between the node and th(. 
distal end of stigma, feebly braced ; four rows of post anal cells in the hind- 
wing, two for a very short distance in the forewing ; only one nervure between 
Ml 3 and M 4 in the hindwing, three in the forewing ; two rows of discoidal 
cells nearly as far as the node ; two rows of cells between Mj and Mo beginning 
nearer the stigma than the node ; nodal index Two row« of 

cells between Mi and at outer end of stigma. No basal postcostal 
nervure. 

Abdomen dilated at the base and also at the sides of segments 7 to 9, 
black, marked with yellow as follows first segment all yellow except for 
two subdorsal, transversely oval, black spots, second segment with the mid- 
dorsum broadly yellow, the edges of this marking constricted in two places, 
the sides striped with yellow and the auricles of the same colour, third to sixth 
segments with the dorsum very finely yellow, but this broadening a little 
towards the base of the segments where the yellow expands into narrow yellow 
annules, the third segment has also a short yellow stripe at the sides adjacent 
to the base, seventh segment with a broadish annul e at the base which tapers 
away apical ly along the dorsal carina, eighth segment with the dorsum finely 
yellow, ninth and tenth all black. 

Anal appendages both divaricate, the superior yellow, the inferior black, 
both thick at the base and tapering to a point, about as long as segment 10 . 

This insect differs irom Plalifgomphis Jece. P. dolobratus by the face 
which is largely black, marked with yellow (instead of largely yellow with 
sparse black markings), by the absence of yellow spots on the dorsum of the 
thorax between the antehumeral lines, by the complete lateral stripes on the 
sides of thorax, and finally by the great abbreviation of the markings on seg- 
ments 3 to 6 . The sides of the terminal segments are also entirely black. 

Type (male) and co-type (female) in the Pusa collection. 

Stylogomphm, gen. nov. 

Segments of abdomen gradually diminishing in length from 7 to 10 ; 
appendages a little longer than segment 10 , the superior curved, at first 
divaricate and then approximating and with the ends overlapping, the inferior 
cleft for about half its length, the two branches parallel. 

Wings. All trigones and hypertrigones entire, the trigone of the hin d- 
wing rather elongate ; no basal antenodal of the 2 nd series ; the stigma com- 
paratively small, less than one-fourth the distance between node and distal 
end of stigma in the forewing ; sectors of arc not approximating ; M 4 and Cui 
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nearly parallel throughout their length, only 7 cells between at the termen ; 
no trigonal supplement ; only one nervure between Mj 3 and M4 in the hind- 
wing, two in the forewing ; only one cubital nervure to all wings ; one row 
of cells between Mi and M,a ; stigmas braced ; one row of cells between Mi 
and M2 to within 2 cells of the stigma ; three rows of postanal cells in the 
hindwing, only one row in the forewing ; forking of Mi.2 aiid M3 symme- 
trical in both wings ; the distal angle of the trigone in the hindwing not sepa- 
rated from M4 by a stalk. 

Legs robust and moderately long, all the femora spined minutely. 

Genotype : SUfiogom'phus ingltsi, Fraser. 

Stylogomphus inglisi, sp. nov. (Plate VII, figs. 3, 3a and 3b.) 

One male from the Tista River, Darjiling District, 1,500 feet, 8th June 
1920, collected by C. M. Inglis. 

Length of abdomen with appendages 25’5 mm. Hindwing 21 mm. 

Head black marked with bright yellow as follows a transverse streak 
on the upper part of frons, a median streak on the lower part of epistome, a 
ateral spot on the labriim and the labial palps. No prominences on the 
occiput. 

Prothorax black marked with yellow on the posterior lobe. 

Thorax black on the dorsum, yellow on the sides. A complete, mcso- 
thoracic collar present. The front bearing longish, oval, yellow spots which 
converge on each other above but do not meet the mesothoracic collar nor 
the alar sinus. The sides marked with a pair of irregular black, narrow 
stripes which are connected by a narrow isthmus about half-way up the sides. 
Tergum spotted with yellow. 

Legs black, the coxse and trochanters yellow. 

Wings saffronated at the extreme base ; stigma black ; costa black. 

Nodal index 

Abdomen black marked with yellow as follows: — the sides of the first seg- 
ment broadly and a stripe on the dorsum which is continuous with a similar 
stripe on the second (on the latter, however, it shows a median dilatation), 
the sides of the second broadly, and the upper surfaces of the oreillets. 

A middorsal, oval, basal spot on segment 3, as also its base laterally, 
and finally, narrow lunules at the bases of 4, 5 and 6 slightly interrupted on 
the dorsum. The rest black. 

Anal appendages unlike any other species of Gomphine that I know of. 
The superior very long and attenuated, pale yellow, broad at the base w^here 
they are a little convergent and then curving first out and again in to fine 
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points which overlap one another ; seen in profile they curve strongly down- 
ward and at the tips sweep up again in a fine curve ; laterally there are two, 
equal, robust, blunt tubercles not amounting to spines. The inferior black, 
triangular, not as long as the su])erior. the apex split to about the middle of the 
appendage ; seen in profile the appendage is slightly curved with its convexity 
above and nearly parallel to the superiors. 

This species approaches closest to Onjfchof^ornphus Selys, but 

is distinguished by its appendages and also by the following features : the 
superior appendages are all yellow instead of brown v black at the apical half, 
segment 7 is all black and has no broad, yellow, basal spot, the nodal 
nervure.s are fewer, the size is smaller and, lastly, the mesothoracic collar 
is whole (broken in modeMus). 

The genus differs from Ou^frliofiomphui^ as follows : — 

i. There are only 3 rows of postanal cells in the hindwing. 

ii. The anal area in the forewing proximal to the trigone has only one 

row of cells. 

iii. The first postanarcell is undivided. 

Type in the Pusa collection. 

Leptogomphun spinlhis,^p.nnv. (Plate VI T. figs. 2 and 2a.) 

One male, collected at mile 23. on the Gauliati-Shillong Road, at an 
elevationof about 1,000 feet, on 2nd August 1919, by T. Bainbrigge Fletcher. 
One male (type) from Tura. Garo Hills. Assam, collected by S. Kemp, 
June-July 1917. 

Male. Abdomen 32 mm. Hind wing 28 mm. 

Head black, the frons bright yellow along the foreborder. Occiput 
black without armature. 

Pro thorax black with a fine, yellow collar in front, a lateral spot 
of the same colour on either side and a geminate spot on the posterior 
lobe. 

Thorax black in front on the dorsum, bright greenish yellow at the sides. 
A complete mesothoracic collar which is not connected to two humeral, oval, 
yellow spots ; these latter do not reach as far as the alar sinus and converge 
on each other above. The tergum spotted with yellow. Two narrow, black 
lines on the 1st and 2nd lateral sutures. 

Legs black, the coxae yellow. 

Abdomen black marked with yellow as follows : — the first segment nar- 
rowly at the base on the dorsum and broadly on the sides ; second segment 
with a dorsal spot shaped like the head of an airow with its apex directed 

3 
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back, a lateral spot and the upper surface of the oreillets ; third segment with 
the dorsal carina narrowly, this marking tapering away towards the apex ; 
fourth to seventh segments with the dorsal carina finely yellow, or this 
marking may be entirely absent. Rest of abdomen all black. 

Anal appendages highly specialized, the superior bright yellow, the 
inferior black. Superior appendages longer than segment 10, curling cork 
screw fashion, first outward, then in and finally outward again, the end finely 
pointed, gradually tapering to the end ; on its outer side, near the base, a 
strong spine. Inferior appendages nearly as long as the superior, markedly 
divaricate. 

Wings hyaline, stigma black, about one-fourth the length of the distance 
between the node and the distal end of stigma, braced ; 2 to 3 nervures between 
Mi.g and M4 in the forewing, only one in the hindwing ; no basal postcostal 
nervure ; arc opposite the second antenodal nervure ; five rows of postanal 
cells in the hindwing, two in the fore wing ; two rows of discoidal cells as far 
as the node ; all trigones, snbtrigones and hypertrigones free ; two rows of 
cells between Ml and M^, beginning nearer the stigma than the node; 10 
antenodal nervures in the forewing, 13 postnodals, 10 and 11 respectively 
in the hindwing. Anal excavation of hindwing very shallow. 

Type (male), from the Garo Hills, in the Indian Museum collection. Co- 
type, from the Kkasi Hills, in the Piisa collection. 

Gomphiis hicornritns. sp. nov. 

A single female from Shillong. 18th June 1920, collected bv T. Bain- 
brigge Fletcher, hovering over a stream.” 

Abdomen 47 mm. Hind wing 40 inm. 

Female, Head black above, the frons along its foreborder bright yellow. 
Face black, marked with yellow as follows the ^^pistorae narrowly where it 
borders on the labrum, the lateral lobes of flic labriim and two transversely 
oval spots on the labrum itself. Labium black. The occiput furnished with 
two long, medial spines which project backward and resemble those of 
OnychogomfhiS cerastes but are much longer and more robust. (The insects 
difier from each other in all other respects and are not readily confused.) 

Prothorax black marked with yellow. 

Thorax largely black, marked with bright yellow as follows : — an ante- 
humeral stripe joined to a mesothoracic collar so as to form inverted 7 ”s. 
The collar finely divided in the middorsum. A small, round, humeral spot 
near the alar sinus, a broad, posthumeral stripe and the greater part of the 
metepimeron. In addition to these markings there are two small spots on the 
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lateral black, one abovij near the root of the wings and the other below near 
rhc hind coxa. Tergum spotted with yellow. 

Legs stout, short, finely spined, black, the trochanters yellow. 

Abdomen black, marked with bright yellow as follows the first seg- 
ment with a large, lateral spot at the apical half and a smaller, triangular, 
dorsal spot at the apical border, second segment almost wholly yellow and 
only marked finely with black at tlie apex, the black projecting basalwards 
on the middorsum, third segment with nearly the basal half yellow on the 
dorsum and less so on the sides, segments 4, 5 and 0 with only small, basal, 
semilunar spots just meeting over the middorsum, segment 7 with rather 
more than the basal half yellow, remaining segments black. 

Anal appendages small, conical, black. 

Wings saifronated at the base as far out as tlie trigones and rather further 
in the subcostal space. Stigma braced, black, ratlier more than one-fourth 
the length of the distance from the node to the distal end ot the stigma, Nodal 

index discoid al field as far as the 

node; two rows between Mj and M - beginning nearer the node than the 
stigma ; six rows of post anal cells in the hind wing, two in the forewing ; no 
basal antenodal nervure of the second series : only one transverse nervure 
between Mi_;j and bi the hindwing, two in the forewing ; arc o])posite 
the .second antenodal nervure ; all trigones, hypertrigones and subtrigones 
entire. 

This fine insect can be distinguished from all other Gomphines by the 
armature of the occiput. 

Type in the Pusa collection. 

Goiiiphiis risi, sp. nov. 

A single female from near .Mangpu, Darjiling District, 3.4u0 feet, 31st 
August U)20, collected by C. M. Inglis, 

Length of abdomen mm. Length of hind wing 42 mm. 

Female, Face largely black, labium yellow, la brum black with two 
basal spots of yellow at the outer angles, the labial palps of tlie same colour. 
Fpi.stome with a lino margin of ycliow at the lower part and a small s|>ot of 
the same colour on eacli side toucliing the eyes ; frons with a band of yellow 
on its foreborder ; occiput black, furnished with two small points at the 
middle of itvS posterior border. 

Prothorax black with two small spots of yellow on its middle lobe. 

Thorax black marked with yellow^ as follows : — a inesotlioracic collar 
not broken in the middle line, a line line on the midthoracic carina, narrow 
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anteliumcral stripes which do not meet the mesothoracic collar, a small, 
pusthunieral spot at the upper part of thorax, a broad, lateral stripe and the 
wliole of the metepimoron. Between these two latter markings are the rudi- 
ments of a third lateral stripe represented by a spot below and two spots 
above. 

Legs black, sliort, yellow on the liexor surfaces of the femora. 

Wings hyaline ; stigma black, braced, more than one-fourth as long as 
the distance between the node and the distal end of stigma ; no basal antenodal 
of the second series ; all trigones, subtrigones and hypertrigones entire ; two 
rows of discoidal cells as far as the level of tlie node : f( ur rows of postanal cells 
in the hind wing. 2 in the fore ; nodal index transverse 

nervures between Mjo and in the fore wing, 1 in the hind ; arc opposite the 
second antenodal netvure ; 2 rows between and Mia beginning nearest the 
stigma. 

Abdomen black marked with yellow as follows : — first segment with a 
dorsal spot extending its whole length and a large, lateral spot ; second 
segment similarly marked, the dorsal spot tapering apically ; third to sixth 
segments with triangular, basal spots, about one-fourth the length of the 
segments, which nearly meet over the dorsal carina ; seventh segment with 
the whole of its basal half yellow, the black encroaching on it dorsally * 
eighth to tenth segments entirely black. 

Anal appendages small, pointed, conical, black. 

This fine insect, one of our largest Gomphines, closely resembles Gomphis 
xantlmiatn^, Williamson, but differs from it by having the mesothoracic 
collar undivided in the middle line, by the antehumeral stripe not joining the 
mesothoracic collar and by the incomplete stripe between the two lateral 
thoracic stripes, etc. 

Type in the Pusa collection. 

Onychogomphus echinoccipitalis^ sp. nov. 

A single female taken whilst ovipositing over a stream, at mile 23 on the 
Gauhati-Shilloug Kuad, at an elevation of about 1,000 feet, on 2nd August, 
1919, by T. Bainbrigge Fletcher. 

Abdomen 34 mm., hind wing 35 mm. 

Fetmle. Head black marked with yellow. The face olive green, the 
lower part of epistome paler ; labrum and lateral lobes yellow, the base of 
former narrowly black. A bright yellow stripe across the front of frons, 
interrupted in the middle by the suture which is black. Occiput fringed 
posteriorly with a row of fine spines to the number of about twelve. 
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Thorax black marked with yellow as follows :—an interrupted mesothora- 
cic collar ; antehuineral stripes which are well separated from the collar ; 
some spots on the tergum and, lastly, two lateral stripes which have the 
borders a little diffuse. 

Legs stout, short, black, the fejuora striped with yellow. 

Wings hyaline ; stigma black, equal to about one-third the distance between 
the node and the distal end of stigma ; trigones, subtrigones and hypertrigones 
free, but the hypertrigone in the left forewing is traversed twice and there are 
the beginnings of nervures in the subtrigone and trigone of the same wing 
(tliese arc evidently aberrations); two rows of discoidal cells nearly as far 
the node in the forewing ; two rows of cells between Mi and Mo, beginning 
nearer the stigma than the node ; five to six rows of cells m the postanal area 
of hindwing, two rows in tlie forewiiig ; nodal index ; only one 

nervure between Mi.;i and M4 in the hind wing, two in tlie forewing. 

Abdomen very stout and ot even width throughout, black, marked with 
yellow as follows first segiiient yellow laterally and with an apical annul e 
which broadens at the middorsnni ; second segment vellow laterally, the 
yellow being traversed obliquely by a narrow black line, a bilobed, lanceolate 
dor.sal spot ; third segment witli a large, basal, subtriangular spot covering 
about the basal half of the (hjrsum ; fourth to seventh segments with similar 
but rather .-^mailer spots whilst that on the seventh is more quadrate than 
subtriangular ; eighth and ninth segments with small, semilunar, subdorsal, 
basal spots on either side, the joints between these segments being hnelv 
yellow ; tenth segment entirely black. 

Anal appendages very small, conical, pointed, black. 

80 long as the male of this species is unknown, it cannot be certain that 
it belongs to the genus Onijehogomphm. Mr. Bainbrigge Fletcher took the spe- 
cimen practically in company with another Gomphine. Lejjtogomphis spiriUiu. 
a male, wliicli however differs entirely in its generic characters and cannot be 
the male of this species. 80 far as the character of the wing venation jjoes, 
the specimen must belong to the genus OinjchoijOiH phus. 

Type in the Pusa collection. 

SUHKAMILV yESHNlN.E. 

(m ijmeantha hainbriggei^ sp, nov. 

Throe males from Gauhati, IGtli to 19th November 1919, collected by 
T. Hainbrigge Fletcher. 

Male, Abdomen 50 mm. Hindwing 47 mm. 
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Head. Eyes opalescent bluish grey, frons pale brown with a not very 
well defined, black, T-shaped mark above ; face pale brownish yellow without 
markings ; occiput very minute, yellow ; basal joint of antennse ochreous ; 
ophthalmic suture with a fringe of longish hairs. 

Prothorax brown at the sides, diffusely black on the dorsum. 

Thorax pale brown, with darker niiddorsal and humeral fasciae through 
which runs a fine dark line. No lateral markings. 

Abdomen pale brown marked with shades of grey and black and a pair of 
sky-blue spots at the distal end of each segment, except the first, eighth, ninth 
and tenth ; on the third segment, a pair of spots of the same colour at the 
proximal end ; the distal spots are edged apically and outwardly with black, 
this colour being continued forward subdorsally and tapering aw’ay until 
finally lost ; on the last three segments the black entirely obscures the spots. 
The oreillets are large and coloured sky-blue above, the posterior border 
minutely toothed. 

Anal appendages very long and narrow^ 7 mm., fringed inwardly w ith 
very long hairs. 

Legs black, browm at the base of the femora. 

Wings hyaline, the stigma pale browm, 3-5 mm. Fore wing with 2G 
antenodal nervures and 21 post nodal ; liindwdng with 21 ante nodal and pust- 
nodal nervures: hvpertrigones traversed G-S times, trigones variably traversed 
by 3-5 nervures which may or may not form a net-w ork; loop witli 11-13 cells. 

Habitat, Gauhati, Assam. The specimens were beaten up from dense 
jungle during the daytime and are evidently crepuscular in habits. 

,Yr>/e. The above de.scription was drawn up by Maj(jr Fmst r from a s[urit s[)ei'imen. The 
eyes in life are bright green. This sja^cies is found by day in bamboo iungle at (hiiihati. 

Type (a spirit specimen) in the Pusa collection. 

Another male specimen, taken at Gauhati on llltli .4[iril 1920, and named aa 
G, bainhrigg^i by Major Fraser, was noted as having the following coloiation when fresh : — 
eyes green ; thorax green with blackish markings, a blue spot at base of each wing, a blue 
spot between the hind wings and a large blue sjiot dorsally posteriorly ; second abdominal 
segment green with narrow blue transverse .stripe and blue oreillets, other segments brown 
with green 8pot.s posteriorly ob.solete on the last three segments. 

This speeioa was also found commonly at Margherita, N.-E. Assam, in May 1920. 

[T. B. F.] 

Gynacantha hanumanaf ap. nov. 

A single male from Mangpu, Darjiling District, 5,200 feet, ISth 
February 1920, collected by C. M. Inglis. 

Abdomen 43 mm. Hindwing 44 mm. Anal appendages 4*5 mm. 

Male, Head ashy, a thick, black, T-shaped mark on the upper surface 
of frons. 
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Pro thorax pale brown j darker on the dorsujii. 

Thorax pale ashy grey, the iiiiddorsal cariiia ditl'usely black. The sides 
clomled with dark sooty grey. 

Wings a little (‘ntumed but the bases unmarked. Stigma whitish yeli'Av, 
the postcostal margin blaek-bord(‘red. Loop \ '1-V6 cells ; 8-10 cubital nervures 
in the forewiiig, 7 in the hind ; 5-0 supplementary nervures to the bridge 
111 the forewing, 4-5 in tlie hind ; sectors of arc arising from tlie middle of arc, 
the latter being situated between the third and fourth aiitenodul nervures; 
trigono of forewing traversed 4 times, the innermost nervures being joined 
to the basal side by a short nervure, 5-4 times in tlie hind wing ; with a 
dilatation at tlie angle wliich it maki‘s as it turns down abruptly to meet tlie 
termen ; 4-0 rows of cells betwi-mi Es and Espl and 31spl and M4 ; 
hypintriguncs traveised 5 or 0 times ; nodal index The stigma of 

forewing, 3‘7 nun., is a little larger than that of the hintlwing. linelv braced, 
the brace being a little sinuous. 

Legs ochroous. the hind femora with a row of \ erv sin ] t spims'^. lunger 
at the distal end ; tihial spines long and numerous ; daw-hooks robust. 

Abdomen long and parallel-sided, transverse ridges on theseefind -o tlie 
eighth segment, segno nt 3 well const ricted. orei]let> nioderati ly large. IMuisli 
irrev in colour, the dorsum of si‘gmeiits broadly brownish black, especialiv 
apically. The third segment, basal to the transverse ridge, entirelv pale blue, 
the oriullets brigiit lilue narrowly margined w it h lilaek. Kadi segment from 
3to8 has ajiair of suhdorsal. blue spots at the apical end. 

Anal ajiiiendages vtu}' long and shmder. the inferita laing i-.jths 
the length of the superior, blac kish brown, tlie supericu' fringt d inwardlv 
with long, black, stiti hairs. The .sujieiior have the inner margin very 
sinuous and the a]>ex pointed. 

This insect is the siz • of (f. haijadf-ya but is disiinguislied liom it by 
the complete, black T-sha[)ed markon the u[)per surface of Irons ami by the 
greater number of ante- and post -nodal nervures. 

Typo in the Ihisa collection. 
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FURTHER NOTES ON RHINOCYPHA LARV/E. 

BY 

MAJOR F. C. FRASER, I.M.S. 

[Received for publiration oti 3rd December 1921] 

The adult larva of Rhii^orj/pha ifj}upe)}nis (Piat'j IX). 

In the Memoirs of Piise, Phitomological Stories, Vol. Vll, No. 2. June 1920, I 
described the young larva of a Rhinocffpha which Mr. Bainbrigge Bletcher 
showed was that of /?, igtnjxnuus. Siiveral adult larva' liave since }>eeii taken 
hv the same collector so that I am now able to add to the previous description 
and to correct the wrong iminession 1 had formed that these larva? do not 
pos.sess caudal gills. 

('audal gills are certainly absent in the first two instars as in the majority 
of Zvgoptcrous larvuc, breathing being purely rectal or taking place through 
the thin cuticle, the gills being either undeveloped, hairy or filamentous. In 
the vming larvsc (d they are cairtainly absent or the atitotomy must 

be o.xtraordinarily neat. 

If a comparison l)e made between the young and adult iustars, great 
changes will be noted, the legs for instance, winch are tiiiormously out of 
proportion to l^egiii with, fail to keep jiace with the growth of the trunk and 
eventuallv compare well with the length of tl^e body. 

Tliero are .some smaller but im]X>rtant changes in the mask which flattens 
and lengthens, the middle lobe Woming fairly deeply cleft. 

The caudal gills develop, closely ])aralleling those of Mivron}en(>9, and the 
usual changes associatoti with the development of the wing sheaths take place 
in the thorax. 

The whole ap])earancc of the larva is strikingly like that of Mtrrompnis and 
differs only in detail. The plate given here of R. ifinipenRhs should be compmred 
with that given for Microw^rus hncafus in the Records of the Indian Museum^ 
Vol. XVI, Part 11, No. 0, 1018, 
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The antennsB are sparsely hirsute, the pedicel is strongly ribbed longitudi- 
nally, pigmented at its apex and the basal half, the second joint is also 
pigmented apically. 

The eyes are small, projecting laterally and are deeply pigmented with 
blackish brown, this colour also covering a contiguous area of the cpicraniurn 
which gives a false idea of the size of the eyes. 

The fro ns is mottled with a serpiginous pattern of brown. On the occiput 
are found two prominent, dorsal spines, situated on the }X)stocular lobe and 
nearer the middle line than in Microm^rus, and its |xistcrior border is deeplv 
concave. On the synthorax there are two dorsal spines situated near the 
middle of the pronotum and also two lateral ones. The mesopleura are more 
square and the metapleura rounder than in Minvmenia. The legs are very 
similar to those of the same insect, but the distal pigmented band on the 
femur is darker and there are apical and subapical bam Is on the tibia? as 
well. The caudal gills are armed with more robust spines and the basal 
third and apical half are deeply pigmented in some specimens or onlv 
in the basal half of others. The armature varies, the spines beino' 
closely or widely set and the number varying. Th(> nppet^dix domilis is 
represented by a median, conical eminence lying between the two caudal gills. 

The adult mask is almost identical with that of Mirwtaena:, the fissure 
being either open or its edge.^ overlapping apically so as to enclose a small 
foramen. It is remarkably flattened, and elongated, reaching in juveniles to 
the base of the hind legs and in adults to the middle pair. 

The gizzard, which was examined with some diliiculty owing to the larvae 
ha\Hng hardened in alcohol, has sixteen folds, each bearing a row of four to 
five teeth. 

The total length of the adult larva is 21-5 mm., abdomen 11 mm., caudal 
gills 7 '5 mm. 

The larvae were collected in running streams on < hubris in turbid water 
at Shillong on 11th May 1920. 

Descrittion of the larva of Rhinoc^jpha huujimia, Selys (Plate X). 

One larva from Kallar, Nilgiri District, ca 1,500 ft., collected by 
T. Bainbrigge Fletcher, 27th February 1920. One exiivium from Kliandala, 
fxi 2,000 ft., 8th May 1920. 

rhe former specimen was taken amongst weed, the latter was found 
clinging to a clay bank about six inches above the water line of a small stream 
over which a largo number of the'adult insect was flying ( r perched on twigs 
overhanging the stream. 
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Tho fonialos of this insect and of Micromentfi lineatus are difficult to 
distinguisli from one another when at rest and if no males be present, the only 
<^iiide to ^o ujx)!!, unless tho insects he capturc<l and examined, is the relatively 
larger size of the former. Tho two insects are rarely found together although 
they may occur in tho same district and pnder similar haunts, such as a rapidly 
fhjwing stream, overhung and flensoly shaded by trees and shrubs. Br>th 
brood in rajadly flowing, and clear stnjams. 

Ihjaring these facts in mind, it is not surprising to find that the two larva? 
bear tin? closest resemblance. To bring this o\it, I have sketched the larva of 
R. bisi(f}wta of the same size as that of M. shown in the Records oj 

Indian M^iseiioiy PI. XXIII, p. 108, \0)1. XVT (1018), although the former is 
actually and relatively larger. 

In /?. Insigmfa tlu? ]>igmentatir>n on the legs and abdomen is cA a more 
uniform density and that of the abdomen is of a less intricate character than in 
M. lineatHs'j^ The second joint of the antenmc has two pale brown rings and tho 
third is tipped distally with blackish brown, the remaining segments being 
unpigmented.^ The caudal gills are shorter and armed with more robust spines. 

The mask is similar in shajx^ })ut x]iv. bmest ration and overlap]hiig of its 
edge.s is n<d so well marked. The lateral lobes are armed with three hooks 
and, viewed laterally, resemble a three-fingered harui : the u])per hook is long, 
slender ami jointed at its bas«n tlie mid<lle one about half the length of the 
forme r, whilst tho inferior hook is laminate and bifid at its extremitv. thus 
resembling tho cheli[)e<l of a cral>. The lolx;s overlap widely across the middle 
lino. 

The close resemblance between tho tw(» larva' suggests a closer alliance 
between Mi(’ronicriC'< and tlie Omu]) hisifinobi of RIn)tocf/]}ha than exists 
between the latter aiul the remaining groups. 
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PREFACE 


The tour on the results of which the following notes are offered, was under- 
taken during the first three weeks of October 1920, in company \^ith the 
Imperial Entomologist. The primary object I had in mind was an examination 
of the dipterous fauna of the Khasia Hills, in greater detail than the existing 
records afforded, with a view to checking an impression, gained in the study of 
Indian insect distribution, that the fauna of tliese hills has a close affinity 
^^th that of the Island of Ceylon. To this end no particular attention was 
paid to any special group which would tend to limit the time available for 
iiiaking captures in the entire order, of which every s|)ecimen was taken as it 
came to hand. That the Imperial Entomologist and Mrs. BainVjrigge Fletcher, 
who most ably plied a thirtl net in the party, should make over to me for study 
their dipterous captures, was a kindness w'hich puts me under yet another 
obligation to them, for, without their help, the facilities obtained could not 
liave been enjoyed. Ilis long experience of the locality enabled the Inn>erial 
Entomologist to p<^)int out to me tlie best collecting grounds, wliich is no slight 
advantage when the time available is limiterl. 

The first to draw* attention to the similarity of insect distribution between 
these two far distant portions of the Indian Sub-Eegion was the Iinj^erial 
Entomologist, w^ho, in a paj^er in Spolia Zeylanica referred to it in coimection 
with the distribution of the Pterophoridae and Orneodidae in tlie Lepidoptera, 
Tliis, of course, is one of the best known of all the Orders of insects, whilst the 
Diptera are probably the least knowai, and it is hoped that the many species 
now recorded from the Khasia for the first time may, when inc<)rporated in the 
forthcoming Catalogue of Indian insects, render the distribution of the species 
in tills at least as accurate for these regions as in other Orders, so that, w hen the 
volumes have appeared, it may be possible with the aid of the distributions 
thus indicated to more accurately re-ilcfine the faimal Provinces and Zones 
‘*f the Indian Sub-Eegion. Though there have been considerable, though 
>till pitifully small, accessions to our knowledge both of species and their 
distribution since the last attempt at this w^as made by Lefroy in 1909, it is 
not the present generation wdiich can hope to see such laid down with any 
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approach to finality. Still, in the light of the importance of knowing approxi- 
mately the area which is liable to be affected by an insect which has declared 
itself a pest in any locality, everything which will tend to improve our knowledge 
of the boundaries of these zones is of value. Past records have not been 
searched for references to occurrence ; a full list of species known from the area 
can be made from the Indiair Insect Catalogue when this appears. These notes 
are merely preliminary to that catalogue. 

Of previous investigators of the flies of Assam the following are worthy of 
special mention : — ^Col. Hall, who collected largely in Sylhet ; the Rev. Mr, 
Pettigrew, who worked in Manipur ; Chennell, who made collections of 
Tabanidae (but apparently of no other family), on the lower slopes of the 
northern face of the Khasia itself ; and Dr. and Mrs. Kemp, 'who in a three 
months^ tour of the Garo Hills brought back a collection to which Brunetti, 
who partially worked it out, has paid tribute. In a search for the possible 
occurrence of Glossiiva in India, which was undertaken at the instance of 
the Medical Authorities, following on Sir Da'vid Bruce’s mcrimination of 
that genua in the transmission of sleeping sickness, assistants from Pusa did 
some collecting around Nongpoh. The present Imperial Entomologist has 
made collections, in common with ail Orders, on his various visits to the Hills, 
which have been partially 'worked out by Brunetti, whose report on the small 
collection brought back by Dr. Kemp from Aborland during the expedition of 
1912 has served me as a model for the present effort. 

The Khasia Hills are situated between East longitudes 91° and 92°, and 
North latitudes 25° and 26° ; whilst for comparison’s sake it might be mentioned 
that Ceylon lies between longitudes 80° and 82°, and latitudes 6° and 10°. 
With the Naga, Jaintia and Garo Hills the Khasia form a spur thrown off 
from the north and south range,— comprising the Patkoi Mountains, Chin Hills 
and Arrakkan Yoma, — ^which bound the Himalaya on the east, but they are of a 
different geological formation. Mainly inhabited by tribes in a complete 
state of savagery, it is only on the Khasia portion that general travel can 
be undertaken. 

Much of the ground traversed during the tour is famous in the history 
of Indian biology, having been explored botanically by Sir Joseph Hooker as 
far back as 1850. The seven months spent by this great Scientist among these 
hills are recounted in his classic Himcdayan Journals f and most of the spots 
mentioned in these notes will be found referred to therein. The northern 
slopes were not 'visited ; to traverse the seventy miles from Gauhati, the 
present route of approach, being, as Hooker explains, then almost certain 
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death. This tract is still as fever-haiinted as it was then, but it is no longer 
necessary to spend a night in crossing it. 

The extreme prolificness of the locality, botanically, was emphasized by 
Hooker, whilst the Imperial Entomologist has dra\^TL attention to the same 
condition in regard to the insect fauna. In regard to Diptera, it Ls certainly 
the most wonderful area that I have had the good fortune to explore. Nothing 
in Ce^on can approach it. For the benefit of any other worker who may be in 
a position to continue the investigation of the Fhes of these Hills I would 
indicate the following places as likely to prove especially productive of results : — 
The Government Fruit Farm at Shilknig, with the Pine Forest above it ; a path 
through the native \illage leading from the turn off to St. Joseph’s College 
School to the junction of tlie two roads below the I>ady Minto Nursing Home ; 
the glade behind the R. C. Cemetery ; and, for localities further afield, the 
hedges around Mawphlang Dak Bungalow, and, above all, a small wood about 
a mile from the Circuit House at Cherrapunji, w^here most of the mosquitoes 
were captured. For lower elevations, the scrub around Nongpoh Dak 
Bungalow, and the jungle behind the Slaughter House at Gauhati. At the 
former, in the brief half hour’s halt that traffic regulations on the road permit of, 
I obtained species at the rate of one per minute, — which, though I have never 
had to work against time in similar fashion elsewhere, I do not think I have 
ever approached before. If adequate protection could be obtained against 
malaria, I would place tills sjxit as the finest collecting ground I have ever 
encountered. 

The tour yieldeil twm Imndred and eight 3 ’- one species, of which nineteen, 
and a variety, are described as new in another |x>rtion (*f this memoir. How- 
many of my captures in the dozen families in which identification is not yet 
possible wall ultimatelv prove new\ it is impossible even to hazard a guess. 
Judging by my experience of the numerical extent of the Cevlon dipterous 
fauna in the only locality w'here I have fullv investigaterl it over some years, 
the percentage of the probable number of species existing on the Sliillong 
plateau obtained does not exceed twenty. 

In the ensuing notes, species recorded from Ceylon, or obtained there by 
myself, are marked with an asteTisk(*;. 

Ronald Senior-White. • 


Office op the Malariologist, 
Suduganga, Matale, Ceylon, 
15th September 1921. 
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Elevations of places referred to : — 

Gauhati, ca, 180' : Burnihat, ca. 600' : Nongpoh, ca. 1,800' : Shillong, 
K)8' : Mawphlang, ca. 6,000' : Laitlyngkot, ca, 6,600' : Dumpep, ca, 6,000' : 
errapimji, 4,455' (heights in feet). Though nearly as high in elevation as 
Qlong, the temperature at Cherrapunji, with a Southern exposure, is consi- 
rably higher than at ShiUong, facing North to the Himalaya. 



NOTES ON INDIAN DIPTERA. 


BY 

RONALD SP.NIOR-WIUTE, F.E.S., 

Malariologisf ^ The Kc pitifjalla RiMer EaUite^, Limited. 

[ Ijoiefy Acting Diperist on the Sta^ of the lynjmial EntomolcM^ud, ] 

[Received for publication on Gth December 1921] 

I. NOTES ON THE DIPTERA OF THE KHASIA HILLS. 


CECIDOMYIDiE. 

Aspkondylia osbechur. (sp. nov.) A single female, taken early in the 
morning on flowers of Osheckia, was the only member of this family obtained 
during the tour. The extraordinary angiilated ovipc^sitor ( Plate XV, fig. 1) 
shows special adaptations of an unknown nature. Hitherto only one species 
has been known from the Khasia, in fact our very fragmentary acquaintance 
nith the family in India is almost entirely conflncil to Ceylon and the South 
Indian part of the Ceylonese province. The family must be as abundantly 
represented in the Assam Hills as anywhere in the East, but it needs special 
methods of collecting, a?id hence, in a tour of this nature, numerous captures in 
it were not to beexj^ected. No deformations on OsI)eckia were noticed, but no 
special search was made. 


MYCETOPHILIDdE. 

Until now only three s]>ecies of this family have been recorded from the 
Hills, A considerable number are known from Sylhet, but what knowledge we 
have of the family in India is otherwise almost entirely confined to the Hiniala^’a 
and Ceylon, and many instances of double distribution recorded cannot safely 
he accepted until the Hills of the Peninsula have been workcnl, 

Sciara brunniveniris. (sp. nov.) The unique type was taken at Cherra- 
punji. 
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Sciara sp. (near diversipes, Brun.). A female from Shillong, in jungle, is 
either this Eastern Himalayan species or so near it that I caimot separate it 
with certainty. It (lifters by tlie less thickened antennae and the pale mid 
femora. 

Sciam flav-icoUis. (Brun.) Taken at Gierrapunji and Dumpep. 

Sciara fletcherw. (sp. nov.) The unique type of this beautiful and 
distinct species was kicked up among long grass on the river bank at Laitlyngkot, 
and was taken resting on the author's back by the lm[)erial Entomologist. 

Sciara JiirtUincafa. (Brun.) A single male, in jungle, Shillong, is this 
species, previously recorded from the Himalaya, west and east. 

Sciara Mrtilineafoides. (sp. nov.) Two specimens, Shillong, 

Sciara Jchasiensis. (sp. nov.) The unique type was another of the notable 
results of a dull, cold day in unpromising-looking country at Laitlyngkot. 

*Sciara yiigripennis, (Brun.) Three specimens from Shillong and one 
from Cherrapunji. The only member of the genus pre\ioiisly recorded from 
the Khasia,— widely distributetl, known also from Simla, Kumaon, Darjiling, 
Sarawak and Ceylon (Pattipola, 6,000 feet). 

Sciara sp. A female in bad order, from Laitlyngkot. I cannot identify. It 
runs down to paralleJa in Brunetti’s key,— iii other words, it |>()ssesses no distinc- 
tive characters of any kind. 

*Mycomyia jerruginea. (Brun.) Four specimens, all from Shillong, two 
taken in pine forest. Known also from Darjiling, Calcutta and Peradeniya. 
On the wing it is distinctly a hymenopterous mimic. 

*AUactonenrn rincfa. (de Meij.) Sfiecimens from Nongpoh, Shillong and 
Cherrapunji. The species is widely distributed, being known from Nepal and 
Ceylon to Formosa. Previously recorded in Assam from Sylhet and Kobo 
(N. E. frontier), 

Execkia hreiicoryiis. (sp. nov.) The unique typo in })ine forest, Shilh»ng, 

Exechia longicornis. (sp. nov.) Ver}^ like the preceding, 1 ut the antenna* 
are much longer ; both species being known from males, Shillong, in deep 
shade. 

Exechia flava. (sp. nov.) Cherrapunji. This is very near Brunetti’s 
hasilinea from the Himalaya, but is, I think, distinct. The uncompressed 
abdomen is hardly in accord with the other species of the genus known to me. 

Exechia w.irastoma. (sp. nov.) The unique type of this species, the 
extraordinary mouth parts of which, when understood, will doubtless involve 
the erection of a new genus for its reception, was taken in pine forest, Shillong, 
It is greatly to be hoped that sufficient material will come to hand to enable the 
structure to be properly made out. I do not care to mutilate the unique type. 
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The discovery that this genus, hitherto only known as Indian on one 
species from the Himalaya, is common in the Khasia and (,*eylon, is a better 
proof of community of fauna than many specific identities. 

Mycetophila kkasiensis. (sp. nov.) The unique type from Shillong, on a 
window. 

There is nothing remarkable in the discovery of so many new species of 
this family, — which owing to the small size and ordinary appearance of most 
of its members has been very litte collected. 

CHIRONOMID^. 

In spite of Kieffer’s w ork in this family, ‘ the fringe/ as Dr. Annandale has 
remarked, ‘ has merely been touched.’ in regard to Indian forms. None have 
been hitherto recorded from the Khasia, though some Sylhet species have 
been described, and our knowledge is mainly confined to the Ganges Delta, 
with a certain number of species from Ceylon. Kieffer^s work is extra- 
ordinarily difficult to follow, and personally I seldom feel sure of even generic 
definitions made the^eb 3 ^ Hence, one naturally pays less attention to members 
of this family than would otherwise be the rase. For this reason even my 
Ceylon collections are less complete in this than in any other family, Ceddomyids 
not excepted. During the tour only seven species w’ere obtained, which seem 
to belong as follows : — Chirotumits, twx) species, both Shillong ; (?) Cardio- 
cladius^ two species, one from Shillong, the other from Nongpoh, but both 
differing from an unnamed Ceylon species in my collection provisionally 
assigned to that genus by the immensely sw'ollen and spined fore femora ; 
Procladkis. one spedea, Shillong. From pupae in a rotten shoot of bamboo, 
which had died when a few* inches above ground, at Shillong, three females of a 
Fordpomyia and four males of a (?) Mctrimmnm were bred, emerging at 
Pusa in November, though they wo\ild probably have overwintered in the 
pupal stage if left at Shillong. Though both species are represented by 
specimens of a single, and opposite sex, there is at least no doubt that two 
species of very difierent genera are present. None of these species are repre- 
sented in my Ceylon collections. 

PSYCHODID.F. 

Yet another family entirely unknowm from tlie Khasia, wiicre they do not 
appear to be common, as only tw*o species were captured. 

Pericom^ me/atarsalis (Rnin.) var. khas'iensts, nov. In the description 1 
have given reasons for considering these s])edmens at least a good variety of 
this western Himalayan 'species. They were abimdant, ru nnin g in drcles in 
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the usual fashion, on broad leaves on a hedge at Mawphlang, which was the 
only occasion in which the family was at all in evidence. Only a few survived 
capture in sufficiently good state to pin, as owing to rain my net was not in a fit 
state for taking such delicate insects. 

Pericoma sp. A single male from Shillong represents, apparently, a new 
species near impiimiata (Bnin.), but I do not like to describe in this family 
from unique sepcimens, as dissection is essential if structure is to be properly 
made out. 

A small species, of which no specimens seem to have survived, was noted as 
attracted to freshly dropped cowdung at Shillong, and may possibly have 
been PsycJioda nigripennis (Brim.), which breeds in this material. None the 
less, the apparent absence of this genus is interesting, as in Ceylon it is much 
more prevalent than Pericoma, being represented in my collections from the 
Island in the proportion of five to one, and recorded in BrunettiV recent 
catalogue in the proportion of four to one. 

• CULICID^. 

Though the mosquitoes of Assam are fairly well known, it would appear 
that serious collections have been made only in Sylhet and the Lushai Hills, for 
from the Khasia I have only been able to find a single species definitely recorded- 
A hurried collecting tour devoted to the order in general is not likely to furnish 
anything like a complete tally of the mosquitoes present even at the time ol 
one’s visit, but none the less the collection made proves a most interesting one, 
and has resulted in adding two species to the Indian list. The Malayan element 
in the fauna is, as might be expected, most marked. The collection was worked 
out at Kasauli by Major Christophers, C.I.E., T.M.S.. to whom my best thanks 
are due. The most produetive locality was the small wood, referred to pre- 
viously, at Cherrapunji, and it is at this station alone that my diary notes 
mosquitoes troublesome at night. This, of course, refers to the Hills ; 
mosquitoes at Gauhati made the night a purgatory only comparable, in my 
experience, to a bad mosquito night at Kanthalai, near Trincomali. 

^Ampkeles giga^. (Giles) Dumpep, in dak bungalow, at dusk. This is 
the only species heretofore recorded. 

Anopheles rmculatm. (Theo.) A gorged female in bedroom, after a very 
cold night on October 20th, Shillong. 

Armigeres apiccdis. (Theo.) In wood, Cherrapunji. 

^Armigeres obturbans, (Wlk.) One male, Shillong. 

^Stegomyia trilineala. (Leic.) Many specimens, in deep jungle at the 
mouth of Maosmai Cave, near Cherrapunji. It was noticed that they attacked 



RONALD SENIOR-'WHITE 


87 


our Khasia guides much more than we suffered ourselves, which is contrary to 
what one would expect. 

*Ochlerotatus ostentalio. (Leic.) Cherrapunji. A Malayan species also 
record^ from Feradeniya. 

Ochlerotdtus 'pulchriveifUeT . (Giles). Cherrapunji. Hitherto only known 
from Naini Tal. 

*Ochlerotatus vexatts. (Meij.) Cherrapunji, Dumpep and Shillong, 
several specimens. The species apparently ranges from Canada to Fiji, but 
not into Africa. 

*Culex mirmticMs. (Noe) Shillong and Cherrapunji. These specimens 
are the true mhrwlicus, and not the tropical mimulus, Edw. 

*Culex tritCBTiiorhyiickus. (Giles) A female from Shillong, in bedroom, 
and a male from Gauhati, in jungle, identified as this species by Major Christo- 
phers, do not appear to me to be conspecific with specimens identified as the 
same species from Ceylon, having the wing scales broader, and leaning more 
towards sitiens, Wied. Our knowiedge of the very difficult group of Culex 
comprising those species with a banded proboscis is still insufi&cient. 

Culex unimitatus, (Theo.) One male, Shillong. This African species had 
previously been recorded from Singapore, and now^ comes on to the Indian list 
for the first time. Its occurrence in such a remote locality absolutely disproves 
any idea that it is a recent introduction to Asia by shipping, which the Singapore 
record would easily warrant, 

*Culiciomyia viridix^n/er. (Giles) Five males, resting in a flooded pit 
latrine at Laitlyngkot. I feel sure that there is a xju'lange of species under 
this name. Bred originally at Naini Tal in a w*aterfali, it is a far cry from such 
a habitat to a flooded latrine, or a water butt, from which I bred it in Ceylon. 
1 cannot conceive of any single species with such diverse tastes. 

*T(jBniorhynchiis brevicellulus. (Theo.) Captured at Gauhati. 

Tceniorhynchiis ocfiraceits. (Theo.) A pair from Cherrapunji. This 
species was captures! by Mrs. Bainbrigge Fletcher, who thus adds to our 
fauna one of the most beautiful species of the family, knowTi previously only 
from Kuala Lumpur. This is one of the most interesting captures of the 
whole tour. 

Mansonioides dnmdipes. (Wlk.) Taken at Burnihat and Gauhati. A 
Malayan species hitherto recorded in the Indian sub-region only from Calcutta. 

*Mamonioides unijormis. (Theo.) A female in jungle, Gauhati. 

At neither Gauhati nor Burnihat did I notice any Pistia straiiotes. 

*Aedes buderi, (Theo.) Gauhati. A Malayan species recorded also from 
Colombo. Identified with a certain amount of doubt. 
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VraTwtCBnia testacea, (Theo.) Three females in bed of stream in jungle, 
Gauhati. Hitherto known only from the Malayan sub-region, and recorded 
in our fauna only from the Dawnat Eange, Tenasserim. 

DIXIDJl 

Dixa inoniayia. (Bnm.) A male taken on our last day in the hills, at the 
Crinoline Falls, Shillong, proves to belong to this species, previously known 
only from the Simla Hills, where it appears common. 

BIBIONIDiE. 

Crapitula melanaspis, (Wd.) Shillong. Dumpep and Cherrapunji. 
Previously recorded from the Khasia. It was very common around heaps of 
old, rotted cowdiing, in which it was breeding, mature larvae and pupae being 
found in the dung and in earth close by. 

Plecia tergoraia. (Bond.) Cherrapunji. Pre\dously recorded from the 
Khasia. 

Dilophus gratiosus. (Big.) Three specimens, from Shillong. Not pre- 
viously recorded, though it occurs from the western Himalaya to Yunnan. 

SIMULIIDiB. 

Simuhum aureoliiYtmn. (Brun.) A male of tliis widely, but erratically, 
distributed species, which was previously known from Umling in these lulls, 
was taken at Shillong hovering before flowers of a cultivated composite. 

Simuliam nietatarsale. (Brun.) A male from Shillong. Bnmetti hardly 
sufficiently emphasizes the extraordinary develojmient of the hind metatarsus 
of this species, which is so va.stly in excess of the quite sufficiently remarkable 
incrassation of the joint in the other Indian sf>ecies. Hitherto only kmown 
from the unique type from Kurseong. 

TlPULIDiE. 

The Tipulidse of the Kha.sia are better known than most other families, 
whilst most of the species collected by Dr. and Mrs. Kemp in the Garos, on 
the same range further to the west, bring to our knowledge species which will 
probably be found, ultimately, on the Khasia also. The C'eylon element in the 
fauna is very small, sho^ving how local are these insects. 

Ctenacroscelis dives. (Bnm.) A male was taken on the first day’s 
collecting at Shillong, and no further specimens were seen. It was apparently 
too late in the season for the occurrence of these giant forms. This species has 
hitherto only been known from the Darjiling District. 
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Tipula JumiJasciata. (Brun,) Shillong and Laitlyngkot. A Chinese 
species, hitherto only recorded in our region from Manipur, this record extends 
its distribution a good deal further westwards. 

Tipula himalayensis, (Bnin.) Common at Shillong, taken also at 
Mawphlang and Dumpep. Previously recorded. The legs of my specimens 
are rather more yellow than the description indicates, ami the preapical femoral 
yellow rings are indistinct, especially on the fore legs. 

Tipula quadrinotata. (Brun.) A female from Cherrapunji. Known 
previously from Darjiling and Manipur, its occurrence on the intervening 
range was to be expected. 

Tipula tenuipes. (Bnm.) A suigle specimen from Shillong. Previously 
recorded from Syihet only. 

Tipula sp. Two females from l.^itlyngkot apparently represent a new 
Species near tenuipeSy but are in too bad order to describe. 

Pocky rrhina consimilis. (Brun.) Laitlyngkot and Cherrapimji. Distri- 
buted from Peshawar to the Khasia, 

Pocky r rhim javemis, (Dol.) A pair from Shillong. A Malayan species 
also found in Ceylon. Previoasly recorded from the Khasia and the Garos. 

Packijrrhina serricoruis. (Brun.) Shillong, Mawphlang, Laitlyngkot, 
Dumpep and Cherrapunji. Common everywhere. Occurs from Lahore to 
Yunnan, and possibly also in Japan. 

Dicranotnyia cutmjorms. (deMeij.) A male from Cherrapunji. Known 
previously from Java, North Kanara and Tenasserim. 

Dicranomyia nitidilltorax, (sp, nov.) The unique type from Shillong, 

Dicranomyia pulrhrijjenni^. (Brun.) Shillong, two females previously 
recorded. 

Dicmfwmyia sordida. (Bnm.) (A)mmon, taken at Shillong, Cherrapunji, 
Dumpep and Laitlyngkot. Previously only recorded fn)in the Darjiling 
District. 

Gerammyio palchniH^nnis. (Brun.) Cherrapunji, known previously from 
Shillong. 

Hkrnaomyia semistruUa. (Brim.) Four .specimens, from Sliillong, whence 
it has been previously reconled. a.s also from (du^rrapunji hv Kemp. Occurs 
at the four -thousand -foot level in Ceylon (Maskeliya). 

Atarfiaflava. (Brim.) Cherrapunji. Hitherto only known from Darjiling 
where it is common in the autumn (Brunetti). 

Molophilus uicouspimus. (Bnm.) A specimen from Shillong, and 
another Uken on grass at mile-post 25 on the Clierrapunji road, appear to be 
this species, wliich is known from the Himalaya and Travancore. 
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Enoptera grandior, (Brun,) Dumpep. Previously only recorded from 
Simla. 

Acypham indica. (sp. nov.) The unique type from Shillong. The genus 
occurs in the Bast in Java, but has not hitherto been found in the Indian 
sub-region. 

*Gommyia conjugem. (sp, nov.) The types are from Shillong and Matale, 
in Ceylon, respectively. 

Gnophomyia strenm. (Brun.) A single specimen from Shilliong supple- 
ments the unique type from Darjiling. 

Gnophomyia sp. — A male from Cherrapunji lacks a head and is umdenti- 
hable. 

*Treniepoklia treixtepohliL (Wd.) A female from Gauhati of this widely 
distributed species, which was not seen in the Hills. 

*Comsia irrorata. (Wd.) This widely distributed species has apparently 
not been recorded hitherto either from Ceylon or the Khasia, where a single 
specimen was taken at Shillong. In Ceylon it occurs, but rarely, 

Amahpis novempunctata. (sp. nov.) The unique type of this very 
beautifully marked species was taken at Shillong. 

Limnophila jietekeri. (sp. nov.) Several specimens of this new species, 
from Shillong and Cherrapunji. 

Limnophila Jusca. (Brun.) A male from Cherrapunji. Hitherto only 
known from Darjiling District. 

Limnophila muUipunctipennis, (sp. nov.) Two examples, Shillong. 

Eriocera maculiventris. (Brun.) A female from Gauhati, resting on a tree 
in scrub jungle. Known only from the Garos, at a considerable elevation, 
hitherto. 

Eriocera plitmbolutea. (Edw.) A male, flying over a stream, Shillong. 
The unique type is also from the Khasia. 

Eriocera semilimpida, (Brun.) Shillong, in marshy ground opposite the 
Convent. Apparently confined to the Khasia. 

STRATIOMYID^ 

Amp$dis hngispinus. (Brun.) A male of this beautiful Tenthredinid 
mimi c flew into the verandah of a bungalow on a dull afternoon, Shillong. 
Previously recorded from Shillong and Darjiling District. 

^Negritomyia maculipennis. (Macq.) A female from Nongpoh of 
this species, which has hitherto been recorded only from Ceylon and 
Coorg in our region, though known also from the Philippines, Moluccas and 
Papua, 
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Ptedicus aurijer. (Wlk.) A male from pine forest, Shillong ; the species 
extends from Masuri to Borneo. In flight is extremely pseudaposematic. 

*S(iTgu8 mactans. (Wlk.) Shillong and Gauhati, four examples, A 
somewhat widely distributed species. It might be noted that Howlett's figure 
in Mian Insect Lije (Plate LXI, fig. 3), is of this species, and notytetalUnus 
F., as stated. 

^Mickrockrysa flaviventns. (Wd.) A female from Burnihat, flying round 
a pond in heavy shade, belongs to this widely distributed species. 

As was to be expected, the Stratiomyidae collected represent the family 
but poorly. It is far more abundant in the Plains. 

TABANIDiE. 

In spite of the large number of species recorded from the low^er ranges of 
the Khasia northern face, Tabanidse seem extraordinarily scarce on the 
Shillong plateau. No specimens were taken during the tour and none have 
previously been recorded, though 1 have seen one or tw^o from Sliillong in 
the Fusa collection of this family, which has not yet been worked out. 

BOMBYLIIDiE. 

*Exoprosopa visulala. (Wlk.) A female of this widely distributed species 
was taken flying slowly over grass on the last day of the tour at Shillong, 
probably just warmed out from the chill of the previous night. 

Exoprob'opa kui-jjennis, (Brun.) Eight examples of this beautiful species, 
wliich is apparently conflned to the Khasia, were taken hovering over a grass 
bank by the Survey Department oflices at Shillong, on 8(h October. The 
species was seen nowhere else and on no other occasion, and 1 understand 
that the Imj)erial Entomologist has taken it just here in prerious years. 

What was probably a Syatropus was seen, and missed, at Dumpep, where 
the high wind that was blowing on the day of our visit made everything very 
wild. 


THEREVIDiB. 

Tkereva Jlawlincala. (Brun.) This handsome species, wliich seems to be 
entirely confined to the Khasia, is represented by a female from Laitl}Tigkot, 
taken flying round Pruniw ncpalensis. 

ASILIDdE. 

It is as yet impossible to identify Indian species of this family, though 
Mr. Bruuetti is at presfuit engaged in working them out. Of the eleven species 
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taken, ten belong to the Afiilin se, and one to the Dasypogoninae, the other 
two sub-families not being represented. Of tlie Asilinae, four species belong to 
OmmatiuSy ( 5 . /.) three to Machimus^ two to Neoitamus or an allied genus, 
and one to PhilodicuSy being very near a Ceylon species of that genus belonging 
to the four-thousand -foot level, differing in the number of posterior dorso- 
central bristles only. One sp. of taken at Shillong, is actually 

conspecific with a Ceylon species occurring in the foot hills. One of the 
Neoitaynus species was taken with prey, a Lymantriad moth, at Shillong, 
and was also taken at Nongpoh, which is a wide distribution in elevation. 
The family was most abundant, proportionally, at Dumpep, where possibly 
the grass land formation -nourished an Orthopterous fauna yielding suitable 
prey. The high proportion of species belonging to Ommaiius is noteworthy. 

EMPIDiE. 

*Hybos apicis. (Brim.) A male from Nongpoh belongs to this species, 
which, although only recorded from Tenasserim, is common at 1,300 feet in 
Ceylon. 

Hyhos bisetosus. (Bezzi.) Five males, from Shillong, appear to l:)e this 
species, describeil from the Western Ghats at 2,000 feet, but the tomentum on 
the thoracic depression is brilliant gold, not grey, as stated. The tips of 
the hind feimtra are much more blackened than Brunotti’s kev (but not 
Bezzi’s description) would lead one to ex])ect, and the former author's tenuijws^ 
concerning the validity of which he expresses a doubt, is probably good. 

DOLICHOPODID^.. 

I have postponed the working out of my entire collection in this family 
until the results ot Becker’.s examination of the Zoological Survey’s collectio]i 
have been published. Of the eight species of the family taken during the 
tour four belong to Psilopus~{^om common to Gaiihati and Ceylon at all 
levels from m to 4,000 feet),— one common to Shillong and Gauhati, and the 
other two represented b}- a few sjiecimens of apparently localized species 
found at Mawphlang and Gauhati respectively. The genus seems poorly 
represented on the Hills of North India as compareil with Cevlon. where it is 
predominant, being even more .scarce in Darjiling collections received from 
Mr. Shaw of the Govt. Cincliona Plantations, Mungpu. Of the remaining 
species, two belong to Dolichopus, one represented by a single Gauhti 
specimen, the other, w^hich J know also from Mungpu, from Shillong and 
Dumpep. A *Ihaphorus from Gauhati occurs in Ceylon, and with a single 
specimen of a Sywpycnus from Gauhati comj)letes the tale of a family which 
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in any Ceylon collection made over the same period and elevation would 
lie far more abundantly represented. As it is, the majority of the species 
came from Gauhati, and not the Hills proper. 

mORlDM, 

AphiochcBtu Jldvijdcioulss ^ .sp. nov. The unique type, from Cherrapunji, 
represents the only sjx^ciiiien of the family obtained, but as special methods 
involving breeding are required for its a<lequate investigation, this is not 
to be wondered at. 


PLATYPEZID^, 

*PkUypeza argyrogijm. (de Meij.) A long series from Shillong and Gauhati. 
The Shillong specimens are extremely large as compared with those taken in 
Ceylon, but the difference is more apparent in life than in the box. The 
Khasia form is ohscura (lirim.), but at (iauhati the form with yellow first 
and second tarsal joints makes its appearance. Neither shows the white 
shimmer on the thorax to the extent Ceylon spechnens do. 

PIPUNCULID^. 

An imd escribed Pipunculus, from Dumpep, represents this family. As in 
this, so in the two succeeding ones, the long delayed j)ublication of Bninetti's 
third ‘Fauna’ volume on the Order has to be awaited for determinations to 
be made of any but the most well-known species. 


SYRPHID.-h:. 

This family is, undoubtedly, the most prominent feature of the fly fauna 
of the Khasia. To any one who, like myself, is only acquainted in the East 
with the sparse and unremarkable representatives of the family in South India 
and Ceylon, the abundance of handsome s[)ecics comes a.s a revelation. 

(?) Parfujiis sp. A pair from Shillong apj>ear to belong to an imdescribed 
species in this genus. 

(?) Pipiza sp. A female from Sliillong. 

*Syrphus half eat (de Geer.) As common here as elsewhere. Specimens 

from Shillong, Dum|')ep, Liitlyngkot and Cherrapunji. 

Syrphus (mjrafer, (Wd.) Two females from Cherrapunji appear to be this 
species, which is ^^idely distributed in North India. 

*SyrpJim ericetorum. (Fb.) Another widely distributed .species, represented 
by a pair from Sliillong and a male from Gauhati. The Shillong female was 
%ing in company with Kxoprosojxi I at i pen fits. 
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Syrphis spp. Two species, one represented by a female from Dumpep, the 
other, which I also have from Mungpu, by a pair from Shillong. 

*S]ph(Brophorm javam. (Wd.) Three males from Shillong. 

Sphcerophoria nigriiarm. (Bnm.) A pair from Shillong and two females 
from Dumpep are of this species. 

Sphcerophoria viridcsnea. (Brun.) A female from mile-post 25 on the 
road to Cherrapunji, amid grass downs. 

*Sph(Brophoria sp. A very common Ceylon form, represented by two 
females from the marsh in front of the Convent, Shillong, I cannot identify with 
any of the described species. It seems to belong to an intermediate between 
Brunetti^s ' forms 1 and 2/ I have seen the same species from Banhar, in North 
Bihar. In all these specimens the last two joints of the hind tarsi are dark, a 
character of which Brunetti makes no mention. 

Sphcerophoria sp. A single female from Shillong, apparently represents yet 
another species, or form, in this genus, in which it is interesting to note that 
the common and widely distributed scutellaris^ Fb., is not represented. Two 
species of the genera \vith pedunculated abdomen allied to Baccha occur, 
one from Shillong, Cherrapunji and Dumpep, the *other from Sliillong only, but 
represented in my collection by sj)ecimens from various localities in Ceylon, and 
from Pusa. 

(2) Orthaneura sp. Two males from Shillong, and two females from 
Cherrapunji apparently belong here. 

(?) Melaiwstatrm spp. Four species, one from Shillong only, *tw’o from 
Cherrapunji in addition, the ^fourth from both places and Mawphlaiig, 
apparently belong here. The three last mentioned are all found in Ceylon, 
and I have two of them from North Bihar also. 

Rhingia sp. An undescribed species from Shillong and Cherrapunji, both 
females. At the latter place the specimen W’as hovering before the door of the 
Circuit House, and was taken for a Bombylid exploring the key hole, 

Enstalis tenax, (L.) As common at Shillong as it appears to be at 
Darjiling. A male from Laitlyngkot. 

Eristalis spp. Four species, which I cannot identify. *One of them 1 have 
also from Ceylon and Banhar, another, very common at Shillong, also from 
Darjiling. The other two are not represented from elsewhere in my collection. 

Megaspis ckrysopygus. (Wd.) A male, on flowers of a composite, in a 
garden, Shillong, was the only one seen. Being on a mere ‘ after tifiin’ stroll 
neither of us had a net handy, and its capture by hand by the Imperial Ento- 
mologist was no mean feat I A wonderfully striking species. 

Megaspis erram, (Fb.) A male from Shillong. 
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*Mfig(ispis zorudis, (Fb.) A female of this beautiful species from Shillong. 
Tt occurs, but rarely, in Ceylon also. 

Eumerus spp. Two species of this genus from Shillong, but neither was at 
all common, or agrees with species from other localities in my collection. 

CONOPIDA 

Physocephala sp. A male resting on a blade of grass in the swamp, 
Shillong, belongs to a species which I also have from Sukna, at the foot of 
the Darjiling Himalaya, and is the only specimen of the family collected during 
the tour. 


ACALYPTRATA. 

Our knowledge of the Indian families in this sub-order is more than 
incomplete— it may be said to be non-existent. Here and there a genus, and 
one family, the Trypetidse, have been worked out, but until India obtains the 
services of another Brunetti to blast a track through the jungle of forms, 
obfuscated as it is by the misdirected efforts of Walker and Bigot, but little 
progress can be expected. The work caimot be done in India. In the Nemato- 
cera we are dealing with families most of whose species are of fair size and 
possess noticeable separatory characters, probably also a somewhat restricted 
distribution, but here we reach a mass of obscure and small species which are 
often either of \nde distribution or closely allied, and the described species of 
which arc in all probabilitv entirely wrongly allocated as to genera. As 
a pre-requisite to further study, the elucidation of the types of the heretofore 
described sjjecies is essential, and this can only be done in Europe. A prominent 
species, here and there, may be safely identified from literature, tlie remaining 
descriptions only represent an inchoate mass. It is peculiar that, so far as 
my experience goes, jungle country is much less productive of species than is 
cultivated, but this may really be due only to their normally small size rendering 
them ineonspicuous and overlooked in \rild surroimdings. In the present 
collection not very many species were obtained, and all I can attempt, save in 
Trypetidae, in which Bezzi’s working out of the Zoological Survey s collection 
forms a ground work, is to indicate such Ceylon affinities as I have found. It is 
useless to run any particular species down to a modern genus and. finding that 
genus unrepresented in the East, to thereupon describe the species as new, 
Walker has probably, already describwl it several times and allocated his 
various synonyms to some totally unlikely genus, probably that from ^^hich 
the family takes its name. I write from my experience in working out the 
Muscid* in collaboration with^Major Patton, and there is no reason 
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to suppose that Walker was anymore careful in Acalyptrata than in the 
higher Muscoids. 

BORBORID^. 

Represented by a single species from Laitlyngkot and Mawphlang. 

CHLOROPlDiE. 

Seven species, one common. 

EPIIYDRIDiE. 

Two species, apparently belonging to Notiphih, are represented by single 
specimens from Laitlyngkot and Dumpep respectively. A *third s}:>ecies, 
belonging to a genus not included in ‘Williston’ ; is found in Ceylon and at 
Cherrapunji. 

DROSOPHlLlDiE. 

A (?) *Ijeucopkenga sp. I have from Shillong, Mungpoo and Ceylon, and 
of a species of *Stegana, wliich 1 have bred from beneath decaying Heven bark 
in Ceylon, I obtained a single specimen at Cherrapunji. Five other species were 
taken *one of which also occurs in Ceylon. 

AGROMYZIDiE. 

Three species, *one of which is also found in Ceylon. 

SEPSlDiE. 

Of the three species obtained,* two are also known to me fnun Ceylon. 

MlCROPEZIDiE. 

* Temra dioctrioides. (Wlk.) A single specimen from 3Iawphlang ; the 
species is not uncommon in Ceylon, and was: originally described fr<mi Celebes. 
It is probably a Braconid mimic. 

CalobcUa spp. Two closely allied sjjecies which mimic an Ichneumon id of 
the Lmonata group. The Shillong species, with black antenn*, 1 have not 
seen from elsewhere ; *the Gauhati species, with yellow antennae, is common in 
Ceylon. These are the most wonderful mimics known to me ; the use of the 
front legs to imitate the vibrating, white-ringetl antenn® of the hymenopteron 
is marvellous. 

ORTALlDiE. 

*Stenop(eri7ia mma, (Wd.) A pair from Nongpoh of this common 
scatophilous species, which apparently does not ascend the hills further, 
although 1 have it from 4,000 feet in Ceylon. 
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No other species of this very large family were taken. It is apparently 
as poorly represented here as it is in Ceylon, from wliich, after years of 
oollecting, I only possess ten si^ecies. 

DlOPSIDiE. 

Tdeo’psis spp. Three sj^ecies, one from Cherrapunji, two from Gauhati, 
are so closely allied that they may possibly be only forms of a single variable 
species. All are represented by single specimens, and I have seen nothing like 
them from elsewhere. 

SAPROMYZIDiE. 

Thirteen species, of which *five are also foimd in Ceylon. One of these is 
from Gauhati, one, (a LomJwea), common to Gauhati, Shillong and N. Bihar, the 
others from Shillong and Cberrapimji. Another Gauhati s|)ecies is also found 
at Pusa. Of the remainder, six belong to the higher levels, one to the Plains 
at Gauhati. 

TRYPETID^. 

*Ch(Biodacus caudatus. (Fb.) A single s]:)ecimen of this widelv distributed 
species from Shillong. 

GhoBlodaxiiis scutellaris. (Bezzi.) Two females from Shillong, whence the 
species has already been recorded. Occurs from Alraora to the Shan States. 

ChcBtodaciis scuielhriiis. (Bezzi.) Two females from Shillong belong to 
this species, hitherto only kno^cn from Mysore. 

Tcrniostoh vUH^jera. (Bezzi.) Two ])airs. resting on the underside of 
leaves in the bed of a stream overhung with jungle, Gauhati. This beautiful 
species is apparently confinetl to Assam. 

Rioxa va{ja, (Wd.) A female taken in company with the previous species 
appears to be this, though in some respects the wing agrees ^\ith AValker's 
description of his miUyca, possibly the two are but varieties of a single s])ecies. 
The latter is recorded from Sadiya, at the head of the Brahmaputra Valley. 

Elaphromf/ia pterocallcejonnis, (Bezzi.) A single specimen from Cherra- 
punji of this species, hitherto known only from the ^Vesteni Himalaya. It 
minucs a homopterous insect. 

Tephritis triMkola. (sp. nov.) Breeds in the gigantic thistle which is 
one of the features of the Shillong flora. Specimens from there and Mawphlaug. 
The thistle seems to be confined to the same country as Ptnus JcJmiana, hence 
the non-appearance of the fly at Chcrrapunji and Dumpep. 

It will thus be seen that, in the only Acalyptrate family in which accurate 
determination is possible, only one widely distributed species is common to the 
Khaaia and Ceylon. That the known distribution very imperfectly represents 
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the actual facts is shown by the brewing from flower heads of Gonicaulon 
glabrum at Nagpur of Cras'pedoxantha octopundata, (Bezzi.), a species hitherto 
confined to its unique type from Tenasserim, a district about as remote in 
character from the Central Provinces as any other in the Empire. More 
careful collecting will probably reveal many other species besides those which 
are pests of cultivated plants to be of wide distribution. 

anthomyidj:. 

This is the most impossible family of all the sub-order, the very English 
species are only now being cleared up, and individual species are known to 
be of extraordinarily wide distribution. Twenty-six species were taken on 
the tour. Of them, a *Lispa is common to Ceylon, Mungpu and Shillong, 
another *species, of undetermined genus, I have from Ceylon, Pusa and Shillong ; 
♦another from Ceylon at 4,000 feet, Burnihat, Laitlyngkot and Dumpep, also 
from Coonoor ; ♦another from the low country of Ceylon, Gauhati and Cherra- 
pimji. Of the remaining species twenty are from high levels, two of them 
occurring at about equal elevations on the Nilgiris, and two from the Plains. 

CALYPTRATA. 

Muscidoe. 

The Indian species of this family are now undergoing revision and elucida- 
tion by Major Patton, I.M.S., and myself, and this work is still far from 
complete. It is not possible, therefore, to name everything taken on the tour, 
or to guarantee that the name given a species in these notes will not be 
supplanted later on by the discovery of an older one, but the majority of the 
species have been identified with some description. The distribution in the 
family is so wide that the absence of the commoner species from any station is 
of greater interest than their presence, denoting the operation of some as 
yet uncomprehended factor for that species. For example, a special search 
was made on the Khasia for Micsca cingalaisina (Bigot), (Fhilcematomyia indica, 
Awati), without result, and although the species is known from as far North as 
Delhi it apparently fails to reach the Khasia, much more closely allied though 
this is to Ceylon than is the Gangetic Plain. 

All determinations, except in Rhiniin®, have been gone over by Major 
Patton. 

’^Mmca nebulo. (Fb.) The common housefly at Shillong, Mawphlang, 
Laitlyngkot and Cherrapunji. Its replacement in this office at Gauhati by the 
next species is of peculiar interest. 
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Musca sp. incert. ( P. & C.) This species, which still lacks* an exact 
(letermination, was the common fly in the Gauhati bazaar on the date of our 
visit. This is unusual, as the species does not commonly function as a house-fly. 

*Musca humilis, (Wd.) Shillong, Nongpoh and Gauhati. 

*Mnsca verUrosa. (Wd.) A single male from Nongpoh, Searched for in 
vain at Shillong. 

Musca (?) setigera (Awati). {convexijrons P. & C., nec Thoms.) A single male 
from Mawphlang of this interesting species, the name of which is still in doubt. 2 

^Muscd gihsoni., (P. & C.) Shillong, Mawphlang, Dumpep, Cherrapunji 
and Nongpoh. Usually more or les.s confined to the Hills in India, although it 
reaches sea level in Ceylon. 

*MiL8ca 'pattoni. (Aust.) Shillong, common. A pair from Nongpoh. 

*Muscah€zzii. (P. & C.) Shillong, Laitlyngkot and Cherrapunji. Common. 

* Musca lineala. (Brim.) A single female from Shillong. 

^Mnsva cnmirostris. (Stein) Cherrapunji, Nong[X)h and Gauhati. 

PyreUia sp. A large larviparous s]>ecies from Gauhati, Shillong, Mawph- 
lang, Laitlyngkot and Cherrapunji. Occurs also in the Darjiling District. 

*PseudopyrelIia (?) IwiUt. (Wd.) Cherrapimji. Nongpoh and Gauhati. 
.Another very common species which is ab.sent from Siiillong and the higher 
levels. 

^Bdellolarynx sanguinolentus. (Aust.) Three specimens from Shillong. 

^Stouwxys hci}galensis. (Pic.) A single specimen from Shillong apj)ears 
to be this y|)ecies. 

*StO)mxys calciirnns. (L.) Everywhere along the road from Gauhati to 
Cherrapunji. 

^Lyperosia exigun. (de Meij.) A male from Gauhati belongs to this videlv 
distributed sjKH'ies, which was not found in the Hills. 

( 'alli pham a uHa . ( Wd k . ) Desc r i I xhI b v I k e r a s a ' .1/ n 6*crj , ‘ this species 
has never heretofore been recorded from any certain locality. One specimen, 
at food, Dumpep. It is larvi])an>us. 

^Chrysomffia nirqarcphaJa. (Fb.) Cherrapunji, Nongpoh and Gauhati. Not 
^^een at Shillong although naturally a species which, if present, intrudes itself. 

Chrysomyia piaguis. (Wlk.) Several specimens from Shillong. Occurs 
ai.so on the Nilgiris. 

Chrysomyia piUjoria. (WM.) A pair from Siiillong. 

‘Since described by Patton {/nrf. Jnurfi. Med, X 71-73 ; July 1922) as Mu^sea ineeH<i : 
•'Ut, as that name is an absolute horaonytii of Muscii incerh^ Walker (IS76), this fly is still 
^dthmit a valid name,— T. B. F. 

* According to Patton, thw is M. albomacvlaUi . Macq. — T. B. F. 

2 
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Lucilia induda. (Wlk.) One of Walker’s ^ green and gold* Muscasl 
Common at Shillong, one specimen from Laitlyngkot. Occurs in the Eastern 
Himalaya and the Nilgiris. 

*Lucilia sp. An unidentified species, larviparous in human excrement, was 
obtained at Gauhati. I know it from up to 1,300 feet in Ceylon, and it has 
been taken at the foot of the Nilgiris. It apparently does not attain a high 
elevation. 

*Borhor(yrhinia jnihescens, (Towns.) The first female to come to hand was 
taken by the Imperial Entomologist on a flowering tree in the Club compound, 
Shillong. Described from Cochin, it is not very rare in Ceylon. This is the 
first record outside the Ceylonese Pro\dnce. 

*Chloroidia flavijrons. (Towns.) A single specimen of this, the most 
beautiful of Indian Muscidse, was seen, and lost, at Shillong. Fairly common at 
times in Ceylon. Described from Mergui and Cochin, it is probably a Malayan 
species entering the Empire at the two ends wdiich have affinities with that 
sub-region. 

Ididla euidielloides. (sp. nov.) Types and another specimen from Shillong, 
the former taken on a flow^ering tree by the Imperial Entomologist. 

Euidiella quadrinotata. (Big.) Four specimens from Shillong and 
Durapep appear to be this Bornean species, which I have also from Mungpii.. 
The basal pair of yellow abdominal spots is obsolescent. 

It is interesting that among the w’ealth of species in this sub-family 
obtained at flowers in Shillong, the commonest of all, Euidiella discolor F., 
was not obtained. 

*Strongyhneura nepalana, (Towns.) A male from Shillong. This widely 
distributed North Indian species is common in Ceylon. 

Stroiigyloneura viridana. (Towns.) A pair from Shillong. Known also 
from Calcutta and Sadiya. 

Symmphoneura cuprim. (Big.) A pair from Gauhati appear to be this 
Malayan species, which I have also from North Bihar. Previously recorded 
from Assam. 

Pollenia sp. Four females from Shillong, two taken sucking Aphid honey- 
dew^ apparently represent a new species near rudiSy but I refrain from describing 
them at present. 

Polleniopsis (?) pilosa. (Towns.) Four specimens of what I take to be 
this species, but Townsend’s specific description is so inadequate that consulta- 
tion of his type is necessary, and this is not possible at present. The type is a 
male and these specimens are all females and differ by the legs being black, 
and in other minor points. 
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A Ben^dia was seen, but lost,— through a hole in the net. The numerous 
burrs which the Shillong flora produces are not conducive to undamaged 
nets ; in spite of repairs I used four in the three weeks ! 

SARCOPHAGIDiE. 

Another family in which type elucidation is essential to any progress. 
With fourteen species of Walker’s, two of Desvoidy’s and three of Macquart’s 
(to say nothing of others by workers less reckless in description), which require 
homologizing, nothing more can be said about the two species of Sarcoph^a 
obtained than that *one is as common in Ceylon as at Shillong and Cherrapunji, 
and the other species, also from the same Khasia localities, is represented in my 
collection by that great desideratum in this genus, a pair in cop, from Pusa. 

DEXIID^. 

Of the eight species taken, *two are common to the Khasia and Ceylon, 
One of these, (?) Prosena sp., occurs from sea level to 4,000 feet in Ceylon, and 
at Shillong and Cherrapunji, where it abounded. It is very fond of resting 
on pine trunks at Shillong. Of the remaining species, five are from Shillong 
and the higher elevations, one from Gauhati. One of the former is a wonderful 
hymenopterous mimic in black and yellow, and was taken flying slowly, which 
is most unusual in this family, over a stream near the Fruit Farm at Shillong. 
Slow flight is a sure sign of effective protection. 

TACHINIDJL 

Unless a worker who is capable of comprehending the writings of Brauer 
and von Bergenstaram and of Townsend can be foimd to devote his whole time 
to the Indian species of the family I fear that the present generation of 
entomologists will see but little progress made in our knowledge of these 
important parasites. It is a matter of extreme difficulty, save in the case 
of a few well-marked species, to decide whether any two specimens are, or 
are not, conspecific. My captures appear to belong to twenty species, only 
one of which, a beautiful yellow Bomhijliomyia from Laithmgkot amid long 
grass, I can with any certainty refer to even a genus, and to conspecificness 
with numerous other specimens from Mungpu at various elevations between 
two and five thousand feet. The other species are represented by one to 
three specimens each, mainly from localities' of equal elevation, but one species 
was taken at Shillong and Nongpoh. The single species from Gaidiati was not 
seen higher up. One Shillong species, with black thorax and \rags and 
flattened, orange abdomen, is in flight a Reduviid mimic, ^one of the species 
have any affinity with those known to me from Ceylon, or, with the 
exception quoted, from the Eastern Himalaya, 
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PUPIPARA. 

The common Hippobosca tnaculata (Ixh.) was not seen anywhere, whieli 
is most surprising. 

No shooting of bats was done, and so the Nycleribiid fmma is unre- 
presented. 

The captures in each family are summarized below. It will be seen that 
the proportion of species occurring common to the faunas of the Khasia and 
Ceylon is approximately the same for each of the five (out of the six), great 
divisions of the Order which were obtained. The community of type thus 
indicated is fairly high, ^d may be said to confirm the impression which the 
tour was designed to verify ; but, until the Palnis, Nilgiris and Chota-Nagpur 
Hills have been subjected to similar investigation, whether this similarity is 
one of station or of region, must remain in doubt. 

It is greatly to be ho])ed that these localities may be similarly explored. 



No. of spp. 

'No, of spp. 

l'c.c:.ntage of 

Family 

captured 

also known 

spp. common 



from Ceylon 

to both areas^ 

Cecidomyidae 

1 




Mycetophilidae 

10 


19 

ChironomidsB 

7 



Psychodidse 

2 



Culicidee 

IS 

12 

75 

Dixidae . . 

1 



Bibionidae 

\\ 



Simuliidse 

2 



Tipulidse 

31 


io 

NEMATOCERA .. 

81 

2U 

24 

Stratiomyidffi 

5 

3 

00 

Bombyliidse 

2 


50 

Therevidse 

1 



Asilidse . . 

11 


9 

Empidai 

2 

1 

50 

Dolichopodidse 

8 

2 

26 

Phoridae 

1 



BRACHYCERA . . 

30 

'8 

27 

Platypezidse 

1 

1 

100 

Pipnnculid^ 

1 



Syrphidse 

28 

*8 

28 

Cionopidse 

1 



ASCHIZA .. .. .. 

31 

9 

29 
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i'amily 

No. of spp. 
captured 

No, of spp. 
also known 
frum Ceylon 

Percentage of 
spp. common 
to both areas 

Borboridse 

Chloropidae 

1 

7 



Ephydndaa 

3 

1 

33 

Dfosophilidae 

7 

3 

43 

Agromyzidie 

3 

1 

33 

Sepsidae 

3 

2 


Micropezidae 

3 

2 

] 

67 

OrtalidsB 

1 

lOO 

Diopsid® 

3 


SapromyzidsB 

13 


38 

Trypetidae 

7 

1 

14 

Aiithomyid® 

2(\ 

4 

15 

ACALYPTRATA .. .. . J 


2o 

26 

Musoid® . . . . , . 

:i2 

18 

1 

56 

5(1 

Sarcophagidffi . . . . . , 

o 

Dfixiid® 

S 

2 

25 

Tachiiiid® . . . . . . : 

JO 


CALYPTRATA .. .. ., | 

02 

23 

37 

THE ORDER .. .. 

281 i 

i 

SO 

28 


2. NOTES ON THE TABANID^E IN THE COLLECTION OF 
THE FOREST ZOOLOGIST. 

I have recently receivetl h)r study from Mr. C. F. C. Beeson, Forest Zoolo- 
gist, a collection of alwut ninety s|H>c‘imens in tliis family, collected by 
Dr. Cameron, Mr. S. N, Chatterjee and himself, mainly in the Western Himalaya 
and Burma, but including a few specimens from other localities. Both the 
Western Himalaya and Ihirnia are notorious for Surra, and in view of the 
nnportance of an accurate knowhnlge of tlie distribution of species in tliis 
family for correlation with the distributuui of tlie disease, the etiology of 
which is, as regards the tran.smitting agent, still obscure, the collection is 
of great value. Practically nothing is known of the Tabanidae of Upper 
Burma, where the disease is so rife that, according to Captain Enriquez, the 
trade route to Yunnan is closed for several months of the year, through the 
Chinese muleteers refusing to expose their animals to its ravages, while the 
remoteness and difficulty of access of the locality is sucli that material is almost 
impossible to come by in the oixiiiiarv course. Hence the thanks of the Agri- 
cultural Department are due to Mr. Beeson and his Staff, whose tours take 
Diem into localities seldom visited by officers of the Agricultural Service, 
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for material which otherwise there would be considerable difficulty in 
obtaining. 

The material forming the collection has been returned to the Forest 
Zoologist’s collection at Dehra Dun. The various new species discovered are 
described in another part of this Memoir. 

Tabanus excehus. (Ric.) Ten females from Muthrwala, Dehra Dun, on 
30th and 31st October 1919, and one female from Masuri on 18th June 1920. 
This species was described from ‘ a long series in bad condition.’ In the present 
specimens the following points at variance with the description are to be 
noted : — the tarsi are darker than the tibise, w^hich may be almost whitish, 
not yellow ; the median' triangular abdominal spots are almost linear. In 
many specimens the two calli are joined by an obvious line, often nearly as 
broad as the upper- callus, making rubbed specimens very misleading. This is 
probably figure 13 of Plate IV of Lease’s paper on Tabanidse taken at Mohand. 
Previously only recorded from Mashobra, Simla District. 

Tabanus leucocnematus. (Big.) One female from Mohnyin Reserve, Katha, 
Upper Burma, at hght, on 19th May 1919. Previously only known from the 
Khasia and Lushai Hills in Assam. I have a female in my owm collection from 
Mungpu, Darjiling District, taken on 19th May 1920. Its capture on the same 
date in tw'o successive years in localities so far apart probably indicate that it 
is a Spring species, and is really found along the Eastern Himalaya and the 
Assam Hills to those of the Yunnan Frontier. Miss Ricardo’s w’ording of 
her key in this group is misleading ; the apices of the front tibiae are black. 

Tabanus sexdnctus. (Ric.) This species, previously known from the Lushai 
Hills and Formosa, is represented by two pairs from Masuri, the dates ranging 
from 21st May to 29th June 1920, 

Tabanus kakbyenensis^ sp. nov. Three females from Mohnyin Reserve, 
15th to 19th May 1919. A pair from Pyonchaung, North Toungoo, on the 
22nd of the corresponding month, and twm females from Yanaungmyin, 
Pyinmana, on 3rd and 9th June 1918, indicate that this also is a pre- 
Monsoon species. 

Tabanus aurijiamma, (Wlk.) Two females of this magnificent species from 
Nambor Reserve, Sibsagar, Assam, on 15th May 1921, a locality from which it 
has previously been recorded. Extremely pseudaposematic in appearance. 

Tabanus sp, nov. From the same locality on the same date, Mr. Beeson 
sends a new species in Group VI, belonging to the same section as the last, 
with the first posterior cell open, which I refrain from describing until further 
material is available, as I am not certain to what extent the specimen before 
me ifi rubbed. 
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Tabanus striatus, (Fb.) A female of this widely distributed species from the 
Sunderbans, 24th February 1915, and what is probably the male of this species 
from Dehra Dun on 15th August 1919. The males of rtiUdus, Wd., alUmedius, 
Wlk., and stricUus^ Fb. are so similar that separation on ordinary characters is 
uncertain, and no examination of the genitalia appears to have been made. 

Tahanus aUnmedius. (Wlk.) A male from Masuri, in June 1920, I refer 
with some doubt to this equally ^ndely distributed species. 

Tahanus hirtistriatus. (Ric.) Three females from Mohyin, on 18th May 
1919, are probably this Malayan species. They differ from the description as 
follows frons much less narrowed anteriorly, almost paraOel ; the extension 
of the callus sometimes reaching the vertex ; the palpi practically without 
black pubescence, and the first two antennal joints with only a trace of such ; 
the front tibiae are only yellow basally, and, in one specimen, the posterior 
tibiae are only black at the ajiex. The abdomen is more yellow^ than the 
description would indicate. The specimens would agree better with the 
description of the series of males from the Dawniat Range, Tenasserim, doubt- 
fully referred to this species by Miss Ricardo, and possibly two very closely 
allied species are involved, one of w'hich still lacks a name. 

Tahanus sp. near hirtistriatus. Two females from Eendaung apparently 
represent a new species near the above. They are very much larger. With 
only literature to guide me I refrain from describing them. 

Tahanus inonotcBnialus. (Big.) Six females from Mohn)in, on 18th and 
19th May 1919. This record joins up the tw^o previously recorded localities 
of the North Khasia and Yunnan. Tw'o specimens are of the blackish, and the 
others of the reddish, browm-abdomened variety. 

Tahanus hrunnipennis. (Ric.) Three females, from JMohnyin, on 19th May 
1919, This Ls a very distinct sjjecies, and its extraordinary recorded distri- 
bution, North Kanara, North Bihar and Bangkok would indicate, with the 
present record, that it is a Malayan species, and on the A\estern Ghats repre- 
sents the Malayan element \isible in South India and Ceylon, 

Tahanus aurislricUus. (Ric.) Two females from Molmjin, on 19th to 24th 
May 1919, 1 refer, with a doubt, to this species. One specimen has the antennal 
teeth prominent and only the apical rmg of the third joint black. The frons 
is slightly narrow’ed. Previously only known from North Kanara. 

Tahanus jucundus. (Wlk.) A female from Masuri, in July 1920. The 
extension of the callus is clavate at the tip. Previously recorded from this 
locality. 

Tahanus rubicunduSs (Macq.) Tw o females from Petsut, Katha, on 15th 
and 2l8t. June 1921. Recordetl previously from Assam and Java. I am 
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not sure whether there are not two species mixed up under this name. Com- 
paring these specimens with one from Ceylon in my own collection, these have 
the antennal teeth much more pronounced and a very long appendix at fork of 
the third vein. If the relationship of appendix and strong teeth proves constant 
over a series, the type of Bigot’s mmilijerj simk here by Miss Ricardo, should 
be examined for the latter character, and, if present, the name resurrected 
for such specimens. 

Tabanns Jmw^naeulcUm, (Ric.) Five females, from Masuri on various 
dates in June 1920, and a very large female from Kumaon, June 1914. 
Previously recorded from Myitkyina and Sikkim, the range of this species is 
thus extended far to the w^estw^ard. These specimens present the following 
differences from the description : — antennae red, only the apical ring of the third 
joint black ; the last four abdominal segments black and all finely pale margined , 
{Miss Ricardo states that the species has the antennae black all over the 
third joint, whilst her subspecies, altermaculalus, from Manipur, lias th(‘ 
antennae all red) ; the tijjs of femora and tibiai are yellow, but the tarsi are 
distinctly black except for the reddish under fringe. The black spot cn the 
third segment may be lost in a general darkening of that segment. The 
species is probably variable and aUertnaculalus is possibly not a valid subspecies 
but only an extreme variation, 

Tabanus oxyceratus. (Big.) From Masuri, a male on 17th May 1920, and 
two females in Jime of the same year. Previously recorded from this 
locality. 

Tabanus sp, near oxyceratus. A female from Bangar, Chakra ta, U. P., at 
6,000 feet on 1st May 1921, belongs to a species not included in the Oriental 
fauna. The antennae are all black and the abdominal segmental rings yellowish 
without a trace of spots, the scutellum is not w^hitish. This locality is far 
within the Western Himalaya, and has produced other Paiaearctic species, such 
as Chorisops tibialis. Mg. (Stratiomyidae, a sf>ecimen of wliich is included in the 
collection before me), and it will be necessary to compare tliis species with 
Central Asian ones belonging to the Paiaearctic fauna before deciding whether 
it is new. 

Tabanus orientis, (Wlk.) Three females from Mohnyin, on 16th May 1919. 
Known from Dungagalli to Yunnan, this is the first Burmese record for the 
species. 

Tabanus Jusdcavda. (Big.) One female from Okkyi, Shwegu, on 27th May 
1919. Previously known from Ceylon, Sumatra and the Andamans. Tlie 
Burmese agrees wdth Sumatran specimens in that the black mark on the 
second abdominal segment is absent. 
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Hmmaiopota 8triatij)enni8, (Brun.) A male from Dehra Dun on 17th 
January 1910. This is the type locality and the species is not known from 
elsewhere. It is most extraordinary that the female has never been found, and 
it may be quite unlike the male, as in some African species. Bnmetti states 
that the species falls in Group II, with the base of the front tibiae wliitish, but 
in the specimen before me the legs are all brown, bringing it into Group I. This 
mode of grouping, however, does not work with males, for the male of javana, 
Wd., has the legs all yellow in many sj^ecimens. 

H<jem£Uoj)ota heesoni sp. nov. One female, ‘ on ning,’ 11th May 1918, two 
females taken biting elephants 17th May 1918, all at Bondaimg, 

HcBmatopota javaim. (Wd.) A male from Dehra Dun, in July 1913 ; a 
female from Kaiang Reserve, Pyinmana, 4th May 1919, a female from 
Bendaung, at light, 12th May 1918; and nine females, biting elephants, at the 
same place, on 17th May 1918. A widely distributed species, not hitherto 
recorded from Burma. The species seems not imcommonly to come to light ; 
I have recently received one male and four females thus obtained at Banhar 
in North Bihar, in July and August 1921, from Mr. H. A. Iiighs, 

Hwniaiopota ju^eijrons. (Aust.) Three femalesv Mohnyin, 15th to 23rd 
May 1919. One specimen has the nud tibial middle ring absent. Not previ- 
ously known from Burma. Recorded hitherto from ‘ India ' and ' Bengal.’ 

Haamtopota bumanica sp. nov. Two females from Bendaung on 17th 
May 1918. Biting elephants. 

IhtuMiopota sp. nov. A small species from the same place as the last, 
on 11th May 1918, api^rently represents a new species in Group VI F, but as 
it is umque I refrain from describing it. 

Chrifsops disjxir. (Fh.) One female from the Upper Diliing, Lakimpur 
District, is an exceptionally large example of this widely distributed species. 

Chrysops jiavucimta. (Ric.) One female, Molinyiu, 23rd May 1919, A 
Malayan species recorded in our region from tlie Khasia, Ceylon and Travancore. 

Much less attention 1ms been i)ai(l to lla^maiopota than to Tabanus in 
regard to Surra transmission, but it is significant that no less than three species 
of the former genus, and none of the latter, are recorded as biting elephants 
which are said to suffer from the disease. 

3. NEW SPECIES OF DIPTERA FROM THE INDIAN REGION. 

CEClDOMYIDyE. 

Asphondylu osBECKLE, sp. iiov. (Plate XV, fig. 1.) 

5 , Head grey, vertex with long yellowish hairs, Antennae about as long 
as the thorax, brown, 2-|-l^ jointed. Scapal joints shorU sub-globular, flagellum 
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with first joint the longest, the next seven subequal, though each is very 
slightly shorter than the preceding one, about three times as long as broad ; 
ninth about one and a half times as long as broad, tenth as long as broad, 
eleventh half as long as broad, twelfth very flattened ovate, wider than long. 
Hairs on basal haK of each joint yellowish brown, about as long as the joint 
itself, on apical half much shorter. The two ' filets ^ on each flagellar joint as 
illustrated by Kieffer for his Parasphondylia on Plate XIJ, fig. S of fascicle 152 
of ‘ Genera Insectorum save that the lower ‘ filet ’ is situated at two-thirds 
instead of half the length of the joint, the connecting bar being correspondingly 
shortened. Palpi pale yellow, the palpiger minute, globular, first and second 
joints sub-equal, elongate, apical half as long again. 

Thorax : dorsum shining black with the submedian lines thickly golden- 
brown haired ; shoulders, seen from above, pale yellow\ Pleuras blackish, 
except pro-and ptero-pleura, which are yellowish. Dorsopleural suture with 
strong hairs in front of wing roots. Scutellum yellow, metanotum dark. 
Submedian hairs continued across the scutellum. 

Abdomen with basal segment pale yellowish, remainder dark brownish with 
thick, rather paler, hairs. Ovipositor as long as the body, two-jointed, the 
second joint at right angles to the first, and twice its length, the needle-like 
terehra as long as both together. Basal joint with fine longitudinal striations, 
apical with very short erect pile, slightly longer on distal half. The whole 
ovipositor brownish yellow. 

Legs dark brownish black, coxm and trochanters a little paler. Pulvilli as 
long as ungues. 

Wings greyish, thickly haired. Halteres with basal half of stem yellow 
apical half and capitellum black. 

Long (without ovipositor) 1*25 mm. 

Described from a ? taken on Osbeckia flowers, Shillong, 5th October 
1920. 

Type, partially dissected, in my own collection. 

A true Asphondylia, unless the palpiger be admitted as a joint, in which 
case it falls into KiefEer’s Paras phondylia, if this be admitted a valid genus, 
which ’ am inclined to doubt. 

MYCETOPHILID^. 

SCIAEA BRUNNIVENTRIS, Sp. nOV. 

9 . Head black, vertex and face with greyish shimmer. Occiput with 
short black harts, a fan of stiff bristles over mouthparts. Antenneo. blackish, 
gcapal joints shorter and broader than the flagellar, subequal. the tip of the 
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second white. Flagellar joints subequal, the first about three and a half times 
as long as wide, all with pale pubescence. Extreme base of first joint paler. 
Palpi three jointed, the first joint slightly thickened basally, as long as the 
second, the third nearly as long as both together, with an apical stifi hair 
stronger than the other soft hairs of the organ. Eyes bare. 

Thorax blackish, shining, sides concolorous. Dorsal margins showing white 
viewed from above owing to minute grey dusting only visible in certain fights. 
Median and dorso-central rows of black bristles, the median ending in fine with 
the wing roots, the exterior rows reaching the posterior margin, and becoming 
stronger posteriorly. Lateral margins in front of \\ing roots and postalar 
calfi with strong bristles, the concolorous scutellum ^vith some short hairs on 
the disc towards the hind margin as well as around the margin itself, which 
bears also two apical much longer bristly hairs. 

Abdomen uiuformly yellowish broMm, the posterior margin of the fourth to 
seventh segments dorsally and laterally (but not ventrally), blackened to an 
increasing width, so that only the extreme base of the seventh shows paler. 
Eighth segment and the two-jointed lamellae of the ovipositor black 

Legs : fore coxae pale bro^vii, posterior coxae dark brownish. All femora 
pale brown, tibiae slightly and tarsi rather more darkened. Tibial spurs yellow. 

Wings pale hyaline grey, veins brownish. Auxihary vein hardly reaching 
the origin of the third, wliich occurs at one quarter the length of the wing ; 
anterior cross- vein and basal section of fourth vein of equal length. First vein 
ending shghtly beyond the fork of the fourth, of which the petiole and branches 
are equal. Second jx»sterior cell four and a half times as long as broad. Fifth 
vein forking near base, the branches diverging suddenly at half length ; sixth 
vein stopping half way to wing margin. Halteres dark. 

Long 4 mm. 

Described from a unique female in good condition, taken at Cherrapunji, 
Khasia Hills, on 18th October 1920. In my own collection. 

Easily separates from tlie other si>ecies in couplet 8 of Brunetti's table of 
Indian species on the yellow femora. 

SCIARA FLETCHERS, sp. IIOV. 

2 Head black, vertex and face with soft hairs, the latter also with greyish 
shimmer in certain fights. Eyes markedly pale pubescent. Antennse ; scapal 
joints very dark brownish, the second shorter than the first, flattened spheroidal , 
scape slightly paler brown with pale pubescence, first tliirteen joints subequal, 
the basal three times as long as wide, apical joint half as long again as the 
penultimate. Palpi black, three-jointed, the basal joint incrassate, acuminate, 
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the second thin, the third sKghtly broader than the second, with the tip elongate 
raamniiliform ; all joint-s subeqiial. Proboscis black. 

Thorax : dorsum and pleura black, somewhat shining, humeri and propleura 
yellow-brown, the dorsum with only scattered black pubescence, stronger hairs 
laterally in front of wing roots and on postalar calli. Scutellum concolorous 
with several transverse depressions, and an apical fringe of soft black hairs. 

Ahdotnen : dorsum and venter black ; laterally a broad, uninterrupted 
primrose yellow stripe (fading in drying to mustard yellow). Ovipositor with 
the usual black lamellae. 

Legs : coxae and trochanters black, fore femora yellowish brown, posterior 
pairs brownish black, all 'tibiae and tarsi concolorous, the tibial spurs yellow. 

Wings dark greyish black, veins hardly darker. Auxiliary vein long, 
extending distad of - origin of third vein, which ari.ses at one- third length of wing. 
First vein ending beyond fork of fourth vein, of which the petiole and branches 
are subequal, the second posterior cell four and a half times as long as broad. 
Fifth vein forking near base of wing, the branches sharply diverging at half 
length, sixth vein rather loug but not reaching wing margin. Halteres with 
yellowish stem and dark capitella. 

Long 4-5 mm. 

Described from a unique female in good condition, taken in grass land 
along the river bank, Laitiyngkot, Kliasia Hills, on IGth October 1920. In my 
owm collection. The specimen fell to the net of the Imperial Entomologist, and 
I have much pleasure in dedicating the species to Mrs. Bainbrigge FleUiier. 
who, like her husband, was good enough to turn over to me all her dipterous 
captures throughout the tour, thus aihling largely to the number of species 
obtained. The yellow fore femora separate tliis species at once fnun tlie 
otliers in couplet 9 of Brunetti’s Indian table. 

SciARA HIRTILIXE.vrOIDES, Sp. nov. 

^ . Head black, face somewhat knoblied. Antermm black, tlie first flagellar 
joint slightly longer than the others, wiiich are suhequal, all with minute pale 
pubescence. Palpi black, first joint rather longer than eitlier of the others, 
which are subequal. 

Thorax black, marked as in hirtilimata (Brunetti), w ith four grey Stripes, 
the three dividing black lines bearing, however, very much shorter and *s{>arcer 
pale hairs. Shoulders not paler, concolorous. Scutellum absolutely bare of 
marginal hairs, the dorsal margins of the thorax similar. 

Abdomen black, with sparce pale hairs on dorsum, sides and venter |)ale 
brown. Female genitalia not elongate. . . 
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Legs black, the fore and Idnd femora show brownish in certain lights. 
Tibial spurs all black. 

W ings black, venation as in hirtUiimita, but the second posterior cell is 
quite four times as long as broad. The length of the wings to that of the body 
is also greater than in Brunetti’s species. Halteres blackish. 

Long 2*75 mm. Wings 5 mm. 

Described from 2 females tyj)e in perfect condition, co-type with antennse 
broken, both taken at Shillong, on 13th October 1920. In my own 
collection. 

Easily separates from kirtilineata on the much darker wings and legs. 
It is a relatively stouter insect. 

SCIARA KIIASIENSIS, Sp. nOV. 

Head black, face grey dusted. Eyes bare. Antennae, seai)e dark 
brown, with first joint broader than the second, truncate, second globose ; 
flagellum with first seven joints shortly pedicillate. remainder sessile, all 
subeqnal except the first joint, which is slightly longer than any of the others. 
Base of first joint pale, remainder, and whole of next five joints black, the 
remaining joints to the ajDex grensh brown. The colour difference between 
the sixth and seventh joints is not extremely marked, but between the base 
and apex of the flagellum it is quite apparent. Palj)i of three very short 
joints, black. 

Thorax : dorsum very dark brown, nearly black, with dorso-central rows 
of pale, sliort hairs, and similar, longer rows along side margins. Noto pleural 
suture and postalar calli chestnut brown, ]>leiira concolorous, except sterno-and 
meta-pleura, dark brown. Scutellum chestnut brown, its base darker, with 
apical hairs, Metanotum dark brown with paler sides. 

Abdomn blackish, with the usual black, two-jointed lamellae. 

Legs : coxa?, trochanters and femora briglit brownish yellow, tibiae paler in 
ground colour, but with closer set black setula', a]hca] spurs reddish- brown, 
tarsi blackish. 

Wings almost clear, veins yellowish brown. Auxiliary vein short, only 
reaching half wav to origin of third vein, which arises at half the length of the 
first. First vein just passing the fork of the fourth, of winch the petiole is 
slightly longer than the branches, second jHisterior cell five times as long as 
broad. Upper branch of fourth vein slightly up-tumed at tip. Fifth vein 
forking near base, its branches j^harply diverging at half length. Sixth vein 
ending half way to wfing margin. Halteres \rith yellow stem and dark 
capitella. 
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Long 375 mm. 

Described from a unique female in good condition taken on grass alonf^ 
river bank, Laitlyngkot, Khasia Hills, on 16th October 1920. In my own 
collection. 

This species separates from Sc. flavofemorata in Brunetti’s table of Indian 
species, in couplet 11 by the longer second posterior cell and the paler wings 
and tibise. 

Ceroplatus NOTATicoxA, sp. nov. (Plate XIV, figs. 6, 12.) 

S 2 • Head pale to dark yellow', blackened on vertex, and with a median 
dark line, broadened below, on face. Palpi very short, closely appressed to face, 
probably two-jointed, the basal very short, pale, the aincal elongate reniform, 
black. (In the figure of the head the palp is shown pulled aw'ay from the 
face and not in its natural position.) Antennae brown, the scape in some 
specimens darker than the flagellum. Eyes pubescent. 

Thorax ; dorsum ferrugineous brown, with very short erect black pube- 
scence, and with traces of a pair of black lines converging V-fike posteriorly. 
The posterior corners and scutellum darker browm, the latter with similar 
erect pubescence on the disc and without long bristles marginally. The 
bristles along the dorso-pleural margin very short, but numerous in front of 
the ^ving roots. Shoulders and pleura pale yellowish white, the former very 
noticeable from above. Posterior margin of hypopleuron blackened. 
Metanotum yellowish, its median area darker. 

Abdomen pale yellow'-w'hitish, thickly covered with black hairs, each 
segment with an apical black band, which in the male occupies most of the 
first segment and on the others not more than the apical quarter or fifth. In 
the 2 whole dorsum is more or less blackened, the pale colour only showing 
faintly towards the bases of the segments, male genitalia with basal joint of 
claspers large, fleshy, pale, the apical black, densely short haired. Female 
lamellae yellow, downward-directed, apparently arising from a common plate 
which is much narrower than the preceding tergite, and standing well separated 
from the end of the abdomen. 

Legs pale yellowish white, tibim slightly and tarsi considerably blackened 
owing to closely set setulae. Posterior coxae with a black spot at one-third 
their length and just before the tip ; the extreme base of all femora blackened, 
the hind pair rather more broadly. In pale specimens the tip of the posterior 
tibiae is also darker. 

Wings much shorter than the abdomen in the male about as long in the 
female. The ground colour is slightly yellowish. A large black patch over 



BONALD SENIOR-WHITE 


113 


base third and fourth veins, a dark band from costa immediately beyond the 
u|i[^r branch of the third vein, fading away posteriorly, and above the third 
vein extending into the marginal cell to a varying extent. An apical infusca- 
tion, varying in depth and in distinctness of separation from the subapical 
band. None of the veins beyond the upper branch of the fourth quite reach 
tlie margin. Halteres with stem pale yellowish and capitella black. 

Long 6-6’5 mm. 

Described from eleven males, (including type), taken flying round a 
decaying stem of Ficus yeligiosn on 11th October 1921, a male taken on window, 
22nd December 1919, and a female taken on window, 17th August 1919; all 
at Suduganga, Matale, Ceylon. Tyi>e,, allotype and co-types in my own 
collection. 

In describing below two new species of PhUjura, Brunetti’s key to 
the genus in the “ Fauna of India” may be amended to include them. They 
will both run dowm to couplet 11, from which point the key will run a-s 
follows : — ■ 

11. Petiole of fourth vein at least one- third as long as the branches. . . .12 


Petiole of fourth vein much shorter than this 14 

12. Antennae browiiish yellow, all veins distinct ...13 


Antennae black, veins posteriorly indistinct. . , .indisiinctu, Brun. 

13. Thorax bright reddish brown, coxae and femora yellowdsh. rujlcornisj 

Brun. 

Thorax dull browm, coxae and femora w'hite juxta^ sp. nov. 

14. Head and antennae mainly blackish, wings unmarked hngi- 

Jurcatay Brun. 

Head and antenn® mainly yellowish, wings with preapical spot.... 

lunifrons. ap. nov. 

Couplet 13 of the key will then follow. 

Platyura juxta, sp. nov. 

2 . Head yellowish brown, epistome and palpi darker, ocellar area blackened. 
Antennae pale grejish yellow*, scapal joints no wider than first flagellar and 
very short. Occiput thickly black haired : a somewhat prominent small tuft 
of black hairs above epistomal margin. Eyes minutely pale pubescent. 

Thorax yellowish brown, with narrow blackish dorso-central stripes, very 
indistinct, turned outwards and downwards anteriorly to the black shoulders. 
Dorsum thickly black haired, the lateral margins and an area between and 
behind the wing roots with much longer, bristly hairs. Scutelliim and 
metanotum concolorous, the former with about eight strong marginal bristles 
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and many very short ones arising very slightly below the former. Pleura dull 
yellowish brown, bare. 

Abdomen blaek, the hind margins of the segments very narrowly dirtv 
yellow. The second segment with the anterior two-thirds of dorsum dirt}' 
yellow', and the apical sternite yellow ; venter otherwise as dorsum. In 
specimens with distended abdomen the lateral suture will probably show as a 
dirty yellow line. 

Legs white, tibiae slightly and tarsi greatly blackened. 

Wings smoky yellowish grey, all veins very distinct. There are traces of a 
dark suffusion below- the tip of the third vein. Petiole of fourth vein over 
one-third the length of the branches. Ilaltercs with stem whitish and capitella 
darker browTiish. 

Long 3 '75 n^m. 

Described from a unique female in perfect condition, taken on 
window', at dusk, Suduganga, Matale, Ceylon, 8th October 19‘2l, In my own 
collection. 


Platyura lunifrons, sp. nov. 

J . Head yellow', occiput and face with black hairs : Ocelli within a round, 
black patch, yellow, prominent. On frons betw een ocelli and antennae a raised 
luniform transverse area ; its upper margin convex, ^vith the extremities 
fitting into rather deep emarginations in the eyes, and the middle of its conca\'e 
lower margin produced triangularly, with the apex between the roots of the 
antennae ; this triangular area with short black hairs. There is a depression 
across the lunule from below the mid ocellus to the base of the produced 
triangle. Antennae yellowish grey, second scapal joint slightly darker than 
the first, w'hich is yellowish white ; first flagellar joint twice as long as second, 
its lower side emarginate basally, the base of the joint being half the width oi 
the apex ; apical joint twice as long as penultimate. Palpi yellowish, the two 
basal joints much broader than the two apical, but together not much longer 
than the third joint, which itself is little more than half as long as the still 
narrower fourth joint; 

Thorax yellowish to reddish brown, with black hairs, which are numerous 
and strong along the dorso-pleural margin, increasing in length posteriorly to 
above the wing roots, where they become definite bristles, behind which, and 
on posterior margin, they are much sparcer. Scutellum concolorous, with it^ 
apical margin well bristled. Pleura yellowish, with some ^eyish shimmer, 
metanotum more greyish. The thoracic dorsum may have a pair of subdorsal 
brown stripes, but these are not always apparent, or well defined. 
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Abdomen yellowish brown with black hairs. An impressed transverse line 
to each segment subapically gives the appearance of concolorous apical bands 
to the segments. 

Legs whitish, tibiae and tarsi darkened, the latter greatly so. 

Wings with distinct yellowish tinge, with a dark patch, more or less oblong 
ill shape, just below tip of lower branch of third vein. Petiole of fourth vein 
about one-fifth as long as its branches. Halteres yellowish grey with darker 
capitella. 

Long 4'5 to 5*5 mm. 

Described from two females in good condition, taken, on windows, Sudu- 
ganga, Matale, Ceylon, on 25th August 1919, and 9th August 1921 (type). 
Both in my own collection. 

Mycomyu unifascipennis, sp, nov. (Plate XIV, fig. 1.) 

(J. Head: vertex and frons pale brown with black hairs. Ocelli in a 
darkened area, the median one not distinguishable. A furrow runs from 
below the ocelli to above the antennaa, where the frontal colour is paler yellowish 
with no black hairs. Face yellowish, somewhat shining, epistome concolorous, 
not shining, with fine scattered dark pubescence. Antennae, scape yellow, 
the joints apically with black bristles ; flagellum, basal half yellow, the apical 
six or seven joints darkened to brownish grey. First flagcUar joint twice as 
long as the second. Eyes very minutely pale pubescent. Palpi yellow, 
fourth joint as long as first three together. 

Thorax : dorsum shining very dark brownish black. Shoulders pale 
yellowish white. A short yellow^ transverse line from in front of wing roots for 
a short distance upwards. The w-hole dorsum with black hairs and with strong 
bristles on anterior margin and comers, along the sides and across the hind 
margin before the root of the pale yellowish-w'hite scutellum, which bears an 
apical pair of long, divergent bristles. Pleurde pale yellowish w^hite, except 
metapleura, which, viewed from side, are dark brown except lower corner, 
yellowish, viewed from behind, all yellowish. Metanotum dark brown, — 
sometimes with traces of a median pale line. 

Abdomen dark yellow with black hairs. Second, third and fifth segments 
dorsally black, with' narrow^ yellow anterior and posterior margins, the darkened 
area of the two latter descending further towards the wholly yellow venter 
than on the former, on wliich it is also narrowed below . Sixth segment varying 
Irom all black above— (and without any yellow band separating it from the 
fifth, on which the hinder band is then absent) — to dark yellow with only a 
lateral, basal, black spot. Genitalia dark yellow, the corners of the dorsal 

3 
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platet umed downwards, and covered with golden pile, the tips with a row of 
hairs. External to these the tips of a subulate pair of claspers, also hairy, can 
be seen. Beneath the dorsal plate project the blunt tips of a pair of palp-like 
processes, closely approximated, and with their apices turned downwards. 
On mid line, ventrally, is a long, curved, thin process, its tip upturned nearly 
to meet the median processes, apically bilobed, with a tuft of short dark 
brownish stiff hairs. 

Legs: cox© pale whitish, the hind pair with a median row of bristles 
on the outer face. Femora yellow, the hind pair slightly darkened on the 
underside basally. Tibiae and tarsi darkened, but without any yellow colour, 
the ground colour, below the closely set setulae, whitish. 

Wings : basal half hyaline yellowish. A median black band, darker 
above the fourth, vein, its inner margin running from just before the tip of 
the auxiliary vein, across the base of the Sciophiline cell— {the inner upper 
comer of which is just clear) — slightly outward directed from lower end of the 
anterior cross vein, with inegular margin, to lower branch of fifth vein, which 
it meets before half its length, then slightly inwardly directed — (the colour 
is here much fainter) — to the wing margin just below the fork of the fifth vein. 
The outer margin of the band is nearly straight, running from just before the 
tip of the first vein to the tip of the upper branch of the fifth vein. Colour of 
wing external to the band hyaline grey. Veins yellow, except through the 
band, where they are black. The tip of the sixth vein, which enters the bandi 
being thus well marked. Costa extending a little beyond the tip of the third 
vein but not reaching the apex. Sciophiline cell nearly square, its outer and 
lower sides equal. Halteres yellow. 

Long 3*5 to 4 mm. 

Described from two males both in good condition, except for the loss of 
one fore and one hind tarsus in the co-type, both taken on window, Suduganga, 
Matale, Ceylon, on 15th August 1921, at dusk, and on 17th August 1921, in 
early morning (type). Type and co-type in my own collectioiL 

If Neoempkeria, Osten-Sacken, is admitted distinct from Mycomyia, Rondani, 
this species will come in it, 

Azana asiatica, sp. nov. (Plate XIV, fig. 4.) 

(S , Read yellow, vertex, frons and face with dark hairs : palpi concolorous, 
the first three joints very slightly darker, the first two short, the third and 
fourth subequa! and each as long as the first two together. Antennae, scape 
yellow, both joints apically long setose above ; flagellum pale brownish grey; 
thickly pale pubescent. 
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Thorax: dorsum orange yellow, with three slightly darker stripes, not 
well defined ; scutellum conoolorous, both with rough erect hairs of the same 
and slightly darker shades intermixed. Pleura and metanotum paler yellow. 
Pro- and hypo-pleura with rows of concolorous hairs. 

Abdomen: seven-segmented, yellow, with rather thick concolorous pubes- 
cence, the third to sixth segments with a median transverse dorsal brown band, 
interrupted on the mid line. Genitalia large, complex, wider a little than the 
seventh segment, the side pieces long and large, touched with brown on their 
apical margins. 

Legs: yellow, tarsi very slightly darkened. Extreme tips of coxae, troch- 
anters and femora touched with black. 

Wings : hardly as long as the abdomen, with setulee distinctly longer 
than usual, but not to the extent of Leptomorpkus. Venation in accordance 
with the generic definition. Halteres yellow. 

Long 3 mm. 

Described from a unique male in perfect condition, taken on a window, 
Suduganga, Matale, Ceylon, on 16th September 1921. In my own collection. 

Agrees entirely with Johannsen’s definition of the genus in Genera Insec- 
torumy except for the seven- jointed abdomen, which being so, somewhat 
exceeds the wing in length ; the genitalia are more prominent than his descrip- 
tion would indicate. 

Manota ORiENTALis, sp. nov. (Plate XIV. figs. 7, 8.) 

d • Head : frons black, short ; face yellowish grey \\ith golden hairs, 
stronger below. Antennse directed upwards and forwards, brownish yellow 
2-1-14: jointed. First scapal joint broad, short ; second apically setose, broader, 
than the first flagellar. Flagellar joints compact, of approximately uniform 
length, the apical very slightly longer, all pale pubescent. Palpi pale yellow, 
very prominent ; first joint coniform, the second attached to its outer side at 
about half its length, leaving a triangular flap projecting backwards behind the 
insertion of the second joint, which is three times as long as the first joint 
proximal of the point of attachment of the second ; third narrow, not as long 
as second, directed angularly backwards — (generic character)~the whole 
organ pale pubescent. Eyes pale pubescent. 

Thorax yellowish, with paler pubescence on anterior half of dorsum and 
black pubescence on posterior half, pleurae concolorous, as is also scutellum, 
but with stronger dark pubescence and the apical margin definitely dark, with 
six marginal dark bristles of which the innermost pair are the longest and 
strongest. Metanotum pale yellow. 
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Abdomen yellow, the hinder segments darkened, with dark pubescence, 
segmental margins distinct but unmarked. Genitalia yellow, small, their 
structure not apparent. 

Legs pale yellow, tibige and tarsi darkened owing to closely set setulse. 
Mid and hind tibiss with two apical spurs. 

Wings gre 3 dsh hyaline ; third vein approximated to first. Costa ending 
before apex, but nearer upper branch of fourth than third vein. Fourth vein 
with only tip of upper branch and all lower branch of fourth present, petiole 
absent ; fifth vein complete, sixth not apparent, seventh strong. Halteres 
dark yellow, capitella brown. 

Long 2’5 mm. 

Described from a unique male in perfect condition taken on window, 
Suduganga, Matale, Ceylon, on 1st September 1921. In my own collection. 

The species runs more like a PMebotomvs than a Mycetophilid. 

This species is at variance with "Williston’s definition of bis genus in that 
the mid tibia has a double, not a single, spur. Although the third palpal 
joint is in accordance with the generic definition, the latter says nothing in 
regard to the remarkable prolongation of the first joint, which is therefore 
presumably absent in the West Indian species for which the genus was founded. 
The description of Meunier’s fossil species is not accessible to me, but as 
Jobannsen sinks the genus erected by Meunier for it in Williston’s living genus, 
I take it that the palpi show no difference therefrom. In JohamLsen’s figure 
of the wing, which is after WiUiston {Genera Insedomm, Fasc. 93 PI. IV, fig. 21), 
the petiole of the fifth vein is shown incomplete, which is not mentioned in the 
generic definition. These trifling differences do not justify the erection of 
a new genus. 


KEY TO THE DESCRIBED SPECIES OP INDIAN EXECHIA. 

Doraum of thorax yellow to orange 
DoTsnm of thorax dark borwn to black . . 

Dorsal marginB, viewed from above, paler than central area . . . • ■ . 3 

Dorsal margins, viewed from above, not paler than central area . . • . I 

Larger spp. (5 mm.). All yellow, pale margins ill-defined . . - . ♦ • 4 

Smaller spp. (3 mm.). Pile margins well-defined and usually reaching posterior comers 5 
Abdomen not compressed — antenn® erect . . . . /aw, sp. nov. 

Abdomen compressed — antenn® poirect .. .. banlinea^ Brun. 

Dorsum bright orange, margins brilliant silvery . . . . argenleofasciat mihl. — u. 

Dorsum with darker stripes, margins whitish . . . . • - ^ 

Abdomen with dorsum all black . . , . mircuiomat sp. nov. 

Abdomen with dorsum of fourth and seventh segments white . . aUneinda, sp. nov. 
Dorsum with paler median V-mark bordered by erect bristles, 

posterior subdorsal area brownish .. orMtato* mihi. 



RONALD SENIOB'WHITE 


119 


Dorsum all yellowish brown, no definite markings . . . . zeyhnicay mihi. 

g Pale lateral margins broader, extending across base of scutellum, 

central black patch narrowed anteriorly .. ampidlata, m\hl 

Pale lateral margins narrower, not extending across base of 

scntellum, central dark patch with median markings . . 9 

Pale lateral margins wanting . . ■ . • • paramirastcmui. sp. nov. 

9, ^ antenn» longer than bead and thorax .. .. hngicomis, nov. 

S antennae shorter than head and thorax . . . . 6rwtcor«.w, sp. nov. 


Exechia albicincta, sp. nov. 

2 Head : black, frons covered witb pale silvery bairs. Epistome dark 
yellow, palpi pale yellow. Eyes with niicroscopic pale pubescence. Anteimse, 
scape and first three flagellar joints yellow, remainder brownish with white 


Thorax : dorsum duU yellowish brown, the sides, viewed from above, 
obscurely whitish. A pair of subdorsal dark stripes, fading away anteriorly, 
converging V-like at base of scutellum, their inner edges marked on the 
anterior third (where they are evanescent), by lines of diverging black bristles. 
Scutellum yeUow, with admedian black stripes continuing^ the mesonotal bars 
leaving only the centre and extreme edges yellow. An apical pan of strong, 
divergent, black bristles. Shoulders and lafferal mar^ of mesonotum with 
black bristles, a very strong one on each liind comer. Pleura : pteropleuion 

yellow, meso- sterno- and hypo-pleura black with grey shimmer, Metanotum 

black with vertical yellow bars descending from lateral comers of scuteUum 

for some distance. , 

Ahdonwn : dorsum very dark brownish to black. Base and extreme hmd 
margin of first segment pale ; fourth, except for anterior margin broadly, and 
seventh segments yellowish white. LateraUy the abdomen is pale yeUowish 
white on aU segments except the sixth, but on second, third and fifth the 
dorsal black descends to ventral margin on fore and hind edges, t e upper 
margins of the white areas being evenly arched. Venter yellowish white, as 

are also the small genital lamellae. / v- i 

Legs : pale, tibite somewhat and tarsi greatly blackened, Ti]^ o 
femora obscurely darkened. A black bristle just beyond base of hmd coxte 

on the outer side. ^ 4 - a 

Wings : slightly greyish hyaline ; third vein rumiing very close to farst, and 

absolutely straight ; fifth forked far beyond fourth. Halteres 

Long 2*76 nun. , 

Dcscrihed from a unique female in perfect condition, t 'en ’ 

Suduganga, Matale, Ceylon, on 26th September 1921. In my ow 
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Bxechia brevicornis, sp. nov, 

c? . Head’ black, irons witb^pale pubescence. Lateral ocelli golden, pro- 
minent. Some bristles around eye margins, eyes minutely pale pubescent. 
Antennae short, not as long as head and thorax ; scape and first flagellar joint 
yellow, remainder greyish brown with pale pubescence. 

Thorax dark brown with pale front and lateral margins, bristly at sides and 
above shoulders, and with a single, strong, postalar bristle. An indistinct 
V-shaped yellowish browm marking medianly, only visible when view^ed from in 
front. Scutellum dark brown with a pair of long, divergent, apical bristles. 
Metanotum dark browTi pieurse brown, propleuron and upper half of ptero- 
pleuron yellower. 

AhdoTYieii blacky laterally compressed. All segments dorsally and laterally 
very narrowly edged yellow on posterior margins. Genitalia not swollen, 
yellow. Beyond the side pieces are an elongate pair of narrow rod -like proces- 
ses, blackish, with two strong black spines at the tip of each, arising from 
middle of lateral margin ; below them are two shorter, narrower processes, 
also with black hairs, and a pair of ventral processes nearly hidden in strong 
bristles. 

Legs yellow, tibiae and tarsi darkened, as are also the tips of posterior 
coxae. 

Wings greyish. Halteres pale yellow'. 

Long 3 ‘5 mm. 

Described from a unique male in good condition, taken in pinewoods, 
Shillong, on 9th October 1920, 

Type in my own collection. 

This species is superficially very similar to E, longimnis, but the elongate 
antenme and very different genitalia will at once serve to separate the males. 

The females of both, unfortunately, remain irnknowm. 

ExECHIA LONGICORNIS, Sp. nOV. 

d . Head : frons black, with silvery pubescence, the prominent lateral 
ocelli yellow. Face yellowish. Eyes very minutely pale pubescent. Some 
brisries on frons along eye margins, and a median pair, divergent, above root 
of antennae. Antennaa considerably elongated, longer than head and thorax, 
about as long as mid tibia. Scape yellow, both joints with apex above and 
below with black bristles. Flagellum with basal half of first and extreme 
base of next two joints yellow, remainder greyish brown, the apical joint half 
as long again as the penultimate. Palpi yellow. 
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Thoro^ dark brown with sparce pale pubescence and black biistles on 
anterior and lateral margins, above shoulders, and postalar. The brown area 
is outlined by a pale mai^in along lateral margins of dorsum, whitish grey above 
the shoulders and more yellowish behind the wing roots. A medisn pair of 
ill-defined pale lines, conver^g V-like to root of scutellum, which is concolor- 
ous, with an apical pair of strong, divergent, bristles. Pleura browiiish grey, 
propleuron and upper half of ptero-pleuron yellower, the former with several 
bristles' as usual. Metanotum dark with paler lateral margins. 

Abdomen strongly laterally compressed, black, with pale pubescence. 
The hind margins of the first and second segments and the anterior margin of 
the third, yellow, very narrowly so dorsally. Second and third segments all 
yellow ventrally. Remaining segments vsith traces of pale lateral margins. 
Genitalia, swollen, hairy, dark yellowish, apparently consisting of large yellow 
side pieces between which can be seen from above a pair of white laminae, 
their inner margins only slightly separated, theii outer curved strongly, their 
tips incurved to meet one another, so that the whole appears as a single cordi- 
form plate with a dark median depression not reaching the extreme tip. From 
the middle of the side pieces, and, more closely approximated, from near their 
lower margins, extend posteriorly the tips of elongate processes, all with black 
hairs apically. 

Legs yellow, tibiae and tarsi, also extreme tips of hind femora, darkened. 

Wings yellowish grey, halteres pale yellow. 

Long 3-25 mm. 

Described from a unique male in good condition, taken in deep shade, 
Shillong, on 15th October 1920. 

Type in my own collection. 

Exechia plava, sp. nov. 

d . Head yellow. Frons with a row^ of black bristles around eye margins, 
and above base of antennae. Face slightly greyish tinged. Eyes minutely 
pale pubescent, palpi and antennae yellow, the scapal joints of the latter with 
black bristles, the flagellar joints very slightly darkened on apical half. 
.Anteim© erect, not porrect usual. 

Thorax all yellow, the median dorsal area slightly browner, the sides 
above the shoulders, whitish viewed from above. Strong bristles on front 
and side margins, and in postalar region. Scutellum yellow, crossed sub- 
basally by a dark bar, with a pair of long, crossed, apical bristles, in front of 
which is a siinilar, much smaller pair. Metanotum concolorous, with a pair of 
vertical brown bars admedianly, very narrowly separated Pleuree yellow’. 
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Abdomen not laterally compressed, yellowish, with black h^; the 
junctiond of the second to sixth s^ments ind^nitely darkmed, with, on 
second and third, traces of a dark median line connecting the darkened areas at 
front and back maigins of the segments. Hind margin of sixth segment not 
darkened, concolorous with genitalia. First segment with a well defined 
yellowish-white bar on hind margin. Genitalia brighter yellow. A pair of 
thin processes arising from above and below on each side meet beyond the side 
pieces, the lower pair, which are innermost, with a long, black, sjfine-like 
bristle at their tips. A median ventral plate, above which is a median upward 
directed thom-Iike organ, can be seen from above between the four processes 
beyond the end of the ride pieces, 

L^s yellow, tibiae slightly and tarsi greatly darkened. Hind femora 
basally darkened along upper and lower edges, 

Wtnffs very yellowish. Halteres pale yellow. 

Long 5 mm. 

Described from a unique male in good condition, from Cherrapunji, on 18th 
October 1920. 

Type in my own collection. 

This species is very close to B, hasHinea^ Bnm., from which it differs by 
the barely darkened apical part of the flagellum, the uncompressed abdomen, 
with much less definite markings, and the darkening at the base of the hind 
femora. The genitalia appear different, as the long spine at the tip of the lower 
processes is not mentioned in Brunetti's description of his species, though it 
is very conspicuous. Similarly I have not been able to distinguish the lemon- 
yellow palp-like appendages in the place of the dorsal plate, to which Brunetti 
refers. Descriptions of unmounted genitalia, how^ever, are very unsafe things 
to go by. 


Exechia mibastoma, sp. nov. (Plato XV, fig. 11.) 

. Head black, with pale pubescence on frons. Face very narrow, some- 
what yellowish medianly. Eyes minutely pale pubescent. Palpi yellow, 
apical joint brown. Mouth parts prolonged, apparently consisting of a mem- 
branous plate, strengthened with two parellel bars of yellow chitin, and bounded 
exteriorly by a pair of yellow, elongate, acuminate organs (like Tabanus palpi), 
with their apices crossed. Antennae much shorter than head and thorax, 
scape and first flagellar joint yellow, remainder greyish brown with pale 
pubescence. 

Thorax dorsum yellow-brown with median paler ^V-shaped area and 
whitish lateral margins, only visible when viewed from above. A small dark 
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area just above wing roots, beMnd wMch is a yeUow marginal area containing a 
long postalar bristle. Front and lateral margins bristly, and along each side 
of central V-mark nearly as far back as the level of the wing roots, but these do 
not form a dorsal crest, but are directed to lateral, overhanging the steep slope 
of the thorax on each side. Scutellum dark brown ^ith an apical pair of 
divergent bristles. Metanotum brown, pleurae brownish. 

Abdomen faterally compressed, black. Hind margin of first segment 
laterally very narrowly pale, venter of second, third and fourth segments all 
yellow, but without pale lateral - posterior bands above. Genitalia yellow 
small, beyond the side pieces the almost filiform processes more or less concealed 
in a tuft of black bristles. 

Legs yellow, tibiae and tarsi darkened. 

Wings greyish. Halteres yellow, with black clubs. 

Long 2'75 nun. 

Described from a unique male in good condition, taken in the pinewoods, 
Shillong, on 9th October 1920, 

Type in my own collection. 

It is much to be hopeil that further specimens of this species miU come to 
hand, to enable the extraordinary structure of the mouthparts to be properly 
made out. 


Exechl\ paramirastoma, sp. nov. 

6 , Head frons yellowish grey, with black hairs ; a row of short black 
bristles above the antennae, below which the colour is more yellow ; face 
yellow. Palpi short, first joint yellow, remainder brown. Proboscis yellow, 
apparently similar in structure to E. mirastoma, sp. nov. Antennae with 
scape and base of first fiagelJar joint yellow, remainder brownish grey with 
minute white pubescence. Lower edge of first scapal joint noticeably black 
bristled. Eyes practically bare, the pubescence extremely minute, pale. 

Thorax dorsum very dark brown, the anterior margin narrowly paler 
owing to a little silvery pile, and the supra-alar region yellowish. There are 
traces of a median paler V-mark anteriorly, along which are a few irregularly 
placed black bristles. All the dorsum with short black hairs. The anterior 
o^argin bristly, as are also the lateral margins, especially towards tlie wing 
roots, and with several strong alar bristles. An acrostichal prescutellar pair, 
golden brown in colour. Pleura pale whitish, pro-, m^o- and meta-pleura 
brown, the last with a vertical row of three strong bristles, propleuron 
^ith two sets of bristles, the upper, smaller set variously directed, the lowers 
three or four in number, declinate. Scutellum black, with a pale margin 
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viewed from below, with an apical, very strong, erect pair of black bristles, 
between which there passes a much smaller, subapical, porrect pair. Metanotum 
yellow, with median black bar nearly as broad as the scutellum. 

Abdomen strongly laterally compressed. The first six segments all black 
on dorsum, except for a narrow pale apical ring to first segment. Venter 
yellow ; laterally the dorsal black extends to venter on hind maigins, but 
basally the yellow of the venter reaches about half way up the sides, making 
triangular yellow patches, except on first segment which has only the midline 
of the venter yellow, all the side being black. Seventh segment, except for 
extreme base, and genitalia brown, the lower edge of the former extending 
beneath the latter, its cOncave posterior margin with strong bristles. 

Legs : coxse yellow, femora concolorous, with dark hairs, tibiae darkened 
and tarsi blackened. Fore trochanters with an elongate cuneiform black 
fleck on upper side. 

Wings grey, fork of fifth vein practically immediately below the origin of 
the third vein. Halteres with pale stem and capitella darkened. 

Long 3"25 mm. 

Described from a unique male, in perfect condition, taken on window, 
Suduganga, Matale, Ceylon, on 4th November 1921. In my own collection. 

Mycetophila khasiensis, sp. EOV. 

2 * Head pale brown with fine black pubescence, rather longer on the frons 
and vertex than on the face, which is slightly convex. Eyes minutely pale 
pubescent. Antennse yellowish brown, the scape slightly paler, the flagellum 
with minute whitish pubescence. Palpi yellow, fourth joint straight and 
very httle longer than the third. 

Thorax brownish yellow with short golden pubescence and black hairs. 
Anterior and lateral margins, especially in front of wing roots, humeri and 
postalar region, bristly, a prescutellar dorso-central pair. Scutellum con- 
colorous, with four marginal, parallel, bristles. Metanotum and pleurae rather 
paler brownish yellow. 

Abdomem yellow-brown, strongly compressed, the dorsum darkened, with 
pale hind margins narrowly to the segments dorsally and laterally. Ovipositor 
flattened, ensiform, the lower margin evenly curved to the very slightly erected 
tip, the upper margin broadened on basal third to a shoulder, whence it is 
evenly curved to tip. In the notch of the shoulder the sUghtly darker yellow, 
black haired lamellse are situate. 

Legs yellow, tibiae and tarsi somewhat darkened. The inside range of 
setae of mid tibiae much shorter than the tw'o outer ranges, of five bristles, the 
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lowest much the longest, and all crowded towards the middle of the joint. 
Inner range of hind tibiae also much shorter than the two outer ranges, but the 
difierences in size between the individual bristles is not so marked— (though 
the lowest is again the longest) — and the range extends over the apical 
three-quarters of the joint. 

Wings and halteres yellow. 

Long 4*5 mm. 

Described from a unique female in good condition, taken on a window, 
Shillong, on 11th October 1920. 

Type in my own collection. 

In Brunetti’s key to the genus in Fauna India, Nematocera this species 
divides from his cinctiventris on the unicolorous thorax. 

PSYC’HODID^. 

Pericoma metatarsalis (Brun.) var. khasiemis (nov. var.) (Plate XV 
figs. 2, 3, 4.) 

6 ? . Head black, covered with white scale-like hairs, a fan of which over- 
hangs the mouth parts, which appear to be formed for biting. Antennae pale 
brown with white hairs, 2-1-14 jointed, the scapal joints wider than the flagellar, 
the first short, the second globose ; flagellar joints, the first shorter than the next 
ten, the next two about as long as the first, the apical rather longer than any 
other. Palpi five jointed, the first three joints stout and long, the two apical 
thinner and shorter, subequal. 

Thorax black, thickly clothed with erect w^hite scales, those on the posterior 
half of the dorsum of a dirty white, with their tips darkened. A very strong 
tuft arises from the postalar calli. Scutellum similarly clothed. 

Abdomen black, with erect white thread-like scales. Male genitalia dark 
brown, more or less concealed amid white hairs in unrubbed specimens, the 
lamellae at the tip of the inferior claspers brownish yellow. Female ovipositor 
yellow-brown, lateraUy compressed, slightly down-curved, prominent. 

Legs dark brownish (the female femora paler yellowish brown) with 
scattered white hair-like scales on femora and tibiae, the latter with their tips 
ringed by flat white scales. All metatarsi with rather more than the apical 
half white, the remainder of the tarsi very black. Along the inner side of the 
nietatarsi is a narrow black area running through the white, so that, view’ed 
from certain positions, the metatarsi appear all black. Hind tibiae with so 
many white hairs ais to appear quite w’hite on basal three-quarters, with some 
outstanding long white hairs above, a row of stifi dark hairs below towards 
the middle, and a tuft of such all roimd the tip. 
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Wings with divaricate rows of brown hairs along the veins, only slightly 
overlapping one another. From second to seventh a black spot at the tip of 
each vein formed of closely approximated hairs. There are erect hair-like 
scales in tufts as follows : — on petiole of upper branch of second vein (white), 
at fork of upper branch of second (thick, black), which continues, less densely 
(black) along each branch, and on the lower branch of the vein immediately 
below, as far as a point almost below the tip of the first vein, at which point 
the black gives place to small white spots ; at fork of fourth vein (black), on 
middle of upper branch of fourth (white), at one-third and two-thirds length of 
fifth (white), and at two-thirds of seventh (white). Base of wing covered with 
upstanding grey scales among which are some white ones. Wing fringe black, 
very dense on costa, and long on hind margin ; the outer half shows white 
between tips of lower branch of second and third veins at extreme apex. 
Halteres black. 

Long 1*5 mm. 

Described from four males and two females taken on leaves of scrub- 
forming hedges, Mawphlang, Khasia Hills, on 10th October 1920. Type, 
allo-type and other specimens (one dissected and mounted), in my own collec- 
tion. 

Except the types, none of the specimens are in good condition. The 
day was wet, cold and dull, and they have suffered in a damp net. 

I hesitate to make a new species of these specimens, as they accord well 
with Brunetti's description, save that he states that the fringe of the wing at 
the tip is composed wholly of white hairs, whereas in my specimens the fringe is 
black at the base throughout, and only the outer half of the hairs are white. 

Further, the white section is much shorter than Brunetti describes. The 
description of metalarsalis is a differential one, — so I have described my variety 
at length, — as it may prove a good species, when males of metatarsalis come to 
hand, and it becomes possible to examine the male genitalia. 

SlMULIID.®. 

On the Indian sjiecies oj the gentts Simidium, Latreille. 

Since 1911, when Brunetti described seven species, all from the Himalaya 
and Assam HiUs, with two of the species extending to the Western Ghats 
in North Kanara, nothing further has been done in the study of the Indian 
fonns. The same author, in the following year, added a very distinct species 
from Ceylon, the distribution of which waa later extended to the Palni Hills of 
the extreme ^uth of the Peninsula by Patton and Cragg, who included it in 
their table of Indian species, Brunetti having described it too late for incluaioE 
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in his table in the ‘ Fauna of India/ Although Patton and Cragg appear to 
have bred the species they say nothing about the male which, if I am right, is 
very different to the female. Five out of seven of Brunetti’s species are described 
from examples of one sex only, and regarding two of them, he considers that 
they possibly represent alternative sexes of a single species. As other species, 
when their alternative sex is discovered, may also show sexual differences, in 
the table now offered I have indicated the sex of the species indicated. The 
male of striatum, described herewith, I take to be that species, as I have found 
it in company with undoubted females though not actually in cop., which alone 
can settle the matter. 5. striotu^n is the only species hitherto recorded from 
Ceylon, although I take this opportunity of recording the capture of a male 
grisescens, hitherto only known from a unique male from Kurseong, on a 
window at Suduganga, Matale District, on 13th January 1920, which affords 
yet another instance of that close relationship which exists betw^een the 
dipterous fauna of the Island and the Eastern Himalaya, 

Except for Patton and Cragg's record, the SimuliidcB of the Madras 
Presidency have remained quite unknown, but three species are now described. 
I have not seen examples of striatum from the Palnis, and such may form an 
annectent link between striatu7n of Ceylon and from the Nilgiris, 

which, although their descriptions read much alike, appear perfectly distinct 
when the two species are placed side by side. 


KEY TO THE INDIAN SPECIES OF SI MU LIU M. 


{Baaed on Bninetti's key in ‘Fauna of India.’) 


1 . 


a. 


5 . 


Thorax uastripcd . . . . . . ..2. 

Thorax striped . . . . . . . . 12. 

Thorax black, at moat with dull reddish brown tinge . . 3. 

Thorax distinctly reddish brown, with short yellow hair .. rujithornx, Brun. 

Thorax with grey shoulder spots and a wide greyish band on 


posterior margin . . . . . • • • Brun. c? 

Thorax without definite shoulder spots .and with no poste- 
rior band . . . . • . . . 4. 

Abdomen destitute of any signs of yellow hair . . . . 5. 

Abdomen with short bright yellow hair, or with rather long 
brownish yellow ahaggy hair .. ..10. 

Hind metatarsus much incrassated, nearly as long and as large 
as its tibia . . . . . , • • " m^iaiarsale^ Brun. d* 




Hind metatarsus not so conspicuously incrassated, distinctly 
leas in size than its tibia . . . . 6. 

Antenna wholly black. Length 2*5 mm. Brun. ^ 

Antenna reddish yellow at base. Smaller species • • 
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7. Femora black 

Femora yellow or pale brown 

8. Fore tibias whitish yellow . . 
Fore tibiae black 

9. Mid femora dark 


. 8 . 

. 9, 

. rujihasis, Bnin. . 5 
, paUonit sp. nov. $ 
. strialnvit Brun. cf 


Blid femora yellow . . . . . . {jmrneyoB. sp. nov. $ 

10. Abdomen with normal, short, very bright yellow hair . , 11, 

Abdomen with distinctly longer, shaggy, brownish yellow hair . senile^ Bmn. cf 

11. Abdomen with at least the Hrst two segments distinctly 

yellowish or broauish yellow ; often several segments 
so coloured . . . . . . . , indteum, Becher. cf 

Abdomen all black . . . . ri«rcoA»rfa j», Brun. c? 

12. Admedian grey stripes much wider than the acrostichal black 

stripes . . , , , . sfriaium, Brun. ^ 

Admedian grey stripes hardly as wide as the acrosctiehal black 
stripes . . . . . . , . sp. nov. 


SiMULiUM STRIATUM, Brunetti. 

(j , Head black, face with pale brassy pubescence. Antennae stout, redclish- 
brown, with pale pubescence, appearing almost yellow in some lights, in 
others darker, but never black, and always unicolorous from base to tip. 
Proboscis and palpi brown, a little darker than the antennas, the basal joint of 
the palpi not incrassate. 

Thyrox black, the dorsum covered with bright brassy golden hairs, usually 
more or less denuded on middle third, with no traces of the female stripes. 
Pleurae dark grey, with ashy grey reflections, and sometimes a tinge of brown 
on humeri and stemopleura. Scutellum black, with brassy golden hairs and 
some apical black bristly ones. Metanotum black, with minute brassy pile. 

Ahdmnen black, with some microscopic pale hairs on dorsum, but no golden 
ones, the basal hair fans brown. Genitalia concealed. 

Legs : fore cox© yellow, with pale hairs, trochanters darker, also with 
pale hairs, femora and tibi® pale brown, tarsi blackish. Posterior cox« 
dark (except apex of mid pair, pale), trochanters pale. Mid femora dark 
except extreme tip tibi© dark brown with pale base, tarsi blackish. Hind 
femora brown, tibia incrassate, as large as femur, with base pale, otherwise 
concolorous. Metatarsi with basal half pale and apical dark, second joint 
pale at base, remamder black, third and fifth joints black, fourth pale with a 
black line across the middle. Hind metatarsus as long as tibia — but half its 
width. 
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normal, with veins yellow. Halteres golden brown. 

Long r5 to 2 mm. 

Described from 8 males all in good condition, taken on windows, Sudu- 
ganga, Matale, Ceylon, as follows three on 28th December 1919, in company 
w’ h 3 females ; on 18th, 22nd, and 23rd January 1920 ; and 20th March 1920. 
Al my own collection. 

SiMULIUM LATISTRIATUM, Sp. nOV. 

2 Head dark grey, face more ashy grey. Frons triangular, Antennse with 
scape yellowish, flagellum very dark brown, with pale pubescence. Palp 
black, basal joint hardly thickened. Proboscis brown. ' 

Thorax ash grey, with pale silvery hairs. Five black stripes, broader 
than in S. striatum, median, acrostichal, and subdorsal, the outer pair on each 
side joined along the fore margin, and thus the grey ground colour only 
reaching the fore margin each side of the median stripe, w hich hardly reaches 
the margin. All stripes stopping just before the level of the wing roots, and the 
acrostichal pair slightly convergent anteriorly. The posterior quarter of the 
dorsum is all black vieweil from a low angle in front, and all grev from an 
equal angle behind. Pleurae dark brownish grey, scutellum concolorous, 
hind margin on underside a little brownish. Metanotum dull black. Scutellum 
denuded, probably in life with the pale pubescence of the thoracic 
dorsum. 

Abdomen black, the latera Ibasal hair fans pale. 

Legs : fore coxa) yellow\ posterior pairs blackish ; all trochanters and 
femora yellow ; all tibiae yellow with black tipvS. Fore tarsi all black, the 
first three joint.s enlarged. Mid metatarsus and second joint w’bitish with 
black tips, third and fourth jointa more or less brown, fifth black. Hind 
metatarsus two-thirds as long as tibia, and half its width, whitish with black 
tip, second joint similar, in colour third to fifth brownish. 

Wings normal, veins very pale yellow-white. Halteres bright yellow. 

Long 1*25 mm. 

Described from two females in good condition, biting bull, Coonoor, 25th 
September 1920, at dusk. Type and co-type in my own collection. 

SiMULIUM PATTONI. Sp. noV. 

$ . Head black, frons and face ash grey with silvery hairs. Occipital 
^liargins laterally with pale hairs. Antennae, scape and first flagellar joint 
yellow, remainder dark brown. Palpi black, basal joint thickened, but 
not as long as the second. Proboscis reddish brown. 
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Thorax: dorsum and scutellum black, covered with bright golden hairs, 
the latter with black marginal hairs also. Pleura dark grey with ashy reflec- 
tions ; propleuron with a tuft of white hairs. 

Abdomen black, with scattered very short pale hairs ; lateral basal hair 
fans pale. 

Le^s fore coxse yellow-brown, posterior pairs black. All trochanters 
and femora black. Fore tibiae and tarsi black, the former with some short 
golden hairs on the sides, the latter with the first three joints enlarged, 
Posterior tibise black ^vith whitish bases. Mid tarsi very dark brownish, basal 
half of metatarsus pale, fourth joint obcordate, the two lobes pale. Hind 
tarsus with basal half or two-thirds of meta, — extreme base of second and 
lobes of the obcordate fourth joint, pale, remainder black. 

Wings normal, veins pale yellow. Halteres bright yellow. 

Long 1‘5 to 2 mm . 

Described from five specimens, all taken on bull at dusk, Coonoor, on 25th 
September 1920. Type and others, some in indifEerent condition, in my own 
collection. I have much pleasure in dedicating this species to Major W. S. 
Patton, LM.S., at that time Director of the Pasteur Institute of Southern India, 
in grateful acknowledgment of many pleasant hours spent in his laboratories. 

SlMtJLIUM GURNEYS, sp. nOV. 

2 . Head dark grey, face s hining whitish grey. Antennae with scape and 
two basal flagellar joints yellowish brown, remainder blackish brown. Palpi 
black basal joint long, thickened. Proboscis black with brown labella. 

Thorax dorsum black with indefinite ashy reflections above the fore 
comers, and rather sparce brassy hairs, scutellum concolorous, with long 
black hairs on hind margin. Pleura ash grey. 

Abdomen black, dorsum with scattered pale pubescence, lateral basal hair 
fans pale golden. Base of venter yeflow or brownish. 

Legs: fore coxbb yellow, posterior pairs dark. All trochanters and 
femora yellow, tibise yellow with black tipe. Fore femora abnost white in 
certain lights. Fore tarsi all black, the first three joints greatly enlaiged. 
Mid metatarsus yellow with apex darkened, second joint with extreme base 
pale, remainder and third and fourth joints dark brown, fifth black. Fourtli 
joint obcordate. Hind metatarsus as long as tibia, and a little more than 
half its width, pale, with black tip, second joint with basal half pale, remamder, 
and third or fifth joints, black. 

Wings normal, veins pale yellow. Halteres bright yellow. 

Long 2 to 2*5 mm 
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Described from fourteen specimens, some in good, some in indifferent 
condition, taken on bull at dusk, Coonoor, 25fch September 1920. T 3 q)e, 
and other specimens in my own collection. 

I have much pleasure in dedicating this species to Mrs. W. S. Patton, 
well known, in collaboration ^Yith her hasband, in the study of Indian blood- 
sucking Diptera. 


TIPULIDiE 

Dicranomyia nitidithorax, sp. nov. 

9 Head: occiput and vertex brownish black, frons black with silvery 
pubescence, a full third of the width of the head, not narrowed helow% very 
long, so that the antennae practically touch the base of the blackish proboscis^ 
with which the palpi are concoloroas. Antennae, first scapal joint yellow, 
second globose, wider than the first, black ; flagellum black, joints well defined, 
the acuminate apical twice as long as the penultimate, elongate flask-shaped, 
the whole antenna clearly fourteen jointed. 

Thorax : dorsum deep shining very dark browmish black, unmarked, 
rather highly arched, with presutural dorso-central rows of hairs. Humeri pale 
yellowish. Scutellum and metanotuni concoloious with mesonotum and 
equally shining. Pleura concolorous, with shimmery white pubescence only 
visible in certain lights. 

Abdortien somew^hat shining. Under a low^ power it appears brown, the 
apices of the segments yellow banded ; under a high power the first six seg- 
ments show' yellow', semi-transparent, the dark organs sh owning through, the brown 
coloration not being visible ; seventh segment dark hrowui, eighth black with 
median transverse grey band. O\ipositor dark brown with short yellow ^al\es. 
Venter, first seven segments brow’nish yellow, the segmental junctions, ver> 
narrowly darkened, eighth segment blackish. 

Legs : coxee and trochanters and bases of femora yellow', the latter 
gradually darkening to brown, tibi® brown, tarsi blackened. (Hind legs 
missing beyond trochanters.) 

Wings uniformly grey, iridesc-ent, stigma distinct but its margins ill 
defined. Tip of auxiliary vein exactly in line with base of prefurca, the fork 
of which is just before the tip of the fiKt vem, being thus much shorter 
than the second vein itself. Basal section of third vein four times as long as 
the anterior croas vein, which is atuate at the upiier basal angle of the discal 
cell, which itself is nearly as long a.s the second or third posterior ceUs. Sub- 
marginal ceU con^etably longer than the first posterior. Posterior cross-vein 
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slightly proximad of the base of the discal cell Halteres yellow with capitella 
black. 

Long 35 inm. 

Described from a unique female in fair condition (legs damaged), taken at 
Shillong, on Ikh October 1920, In my own collection. 

The very wide frons and general facies show that this species is allied 
to Brunetti’s nigriihmax, but against its being the female of that species are 
thp yellow first scapal joint, shorter prefurca, normal number of antennal 
joints, absence of gold dustmg on thorax, and yellow coxje. 


' Ljbnotes. ( Westmood,) 

In his key to the Indian species of this genus in the 'Faum^ Brunetti 
omitted two Indian species, as he notes in his ‘ Cotalogiie oj Orienlal Nemocera’ 
In adding two new species from Ceylon, I herewith offer an amended table oJ 
the Indian forms. 


1. Wings unmarked,— {except for stigma, present or absent) 
Wings more or less conspicuously patterned 

2. Body bright orange red 

Body yellow-brown, abdomen banded 

3. A cross-vein in submarginal cell 
No cross- vein in submarginal cell 

4 . Marginal cross -vein nearly twice its own length before tip of 

first vein 

Marginal cross-vein at most its own length distant from tip 
of first vein 

5. Surface of wing with large spots crossing from vein to vein 
Surface of wing with practically only the veins patterned 

6. Scape, proboscis and palpi yellow 
Scape, proboscis and palpi blackish 

7. Second and third veins absolutely unmarked beyond base 
Second and third veins narrowly spotted along their courses 


2 , 

3 . 

thivaitesiana, Wesiw. 
imtnnculipenni^, sp, nov, 
fuficinervii, Brun. 

4. 

poe/'ihptern, 0, S. 


Brun. 

6 . 

disfincMt sp. nov. 

7. 

mAata, v. d, Wiilp. 
p»nciipenni0t Meij. 


Libnotes immaculipennis, sp. nov. 

d $ . Head grey, occiput with longish black hairs ; frons very narrow, 
whitish. Antennae, scape pale brown, with apices of both joints (the first 
broadly), yellow ; flagellum darker brown, basal jf)ints nearly twice as long as 
broad, the apical narrow, elongate the last not much longer than the penultimate. 
Hairs of flagellum not much longer than the individual joints. Proboscis 
and palpi brown. 

Thorax yellow : a brownish stripe occupying the whole dorsal surface of 
the neck and running to suture — (in female more reddish brown posteriorly)^ 
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postsuturaJ calli with large brown si>ots, median area and scutellum pale yellow - 
ish. Do rso -central rows of black hairs on both portions of rnesonotiim. 
Metanotum brownish yellow. Pleura yellow, unmarked. 

Abdomen brown, apices of segments yellow banded, more distinctly so in 
female. Venter yellowish. Male genitalia ^’ellow, clasjiers blunt, black tip^ied. 
Ovipositor reddish yellow. 

Legs : coxae, trochanters and tips of femora yellow, remainder of femora 
tibhe first two tarsal joints wholly, and basal half of third, brownish yellow 
tip of third and last two tarsal joints blackish. 

Wings, except for a fairly well defined brownisli stigma, clear, absolutely 
without markings on veins or mcmlirane : not as elongate as in the remainder 
<»f the Indian species. First vein era ling free, joined to costa by an indbtinct 
branch at right angles, ]troxiwxid its «)wii lejigth of the subcostal cross-vein, the 
true vein, w’hich is marked by the line of short hairs on it, continuing to margm 
of stigma. Posterior cross- vein be\'ond middle of discal cell. Halteres yellow, 
capitella blackened. 

Long 5 mm. 

Describetl from a pair, the female taken on 15th December 1918, the male 
on 19th November 1919, btdh at ^udugaiiga, Matale, Ceylon. In my own 
collection. 

Libnotes DisTiNTfA, sp. uov. (Plate XIV. fig. 3.) 

r< . Head vellow, frons almost pinched (mt alxjve, triangular below ; face 
greyish- vellow. Proboscis whitish yellow’, pa]|>i deeper yellow. Antenna?, 
scape yellow, flagellum very })ale grey-brciwm the basal joints nearly as broad as 
long, the apical joint twice as long as the ixuiultimate. the liairs on the 
joints slightly longer than the joints themselves. Vertex cle^atcd abo\e e}e 
margins, occiput with long yellow hairs. 

Thorax yellow, mesonotum with front and side margins slightly brownish. 
From fore margin a concolorous stri]x\ which at one-third of the distance to 
the suture separates into tw(j ad median strijies, whicli do not quite reach the 
suture. At half the distance from fore margin to suture commence a pair of 
subdorsal concolorous strijx-s, slightly darkcmxl [X)steriorly, which cross the 
suture and become indefinite spotxS on postsutural calh, the middle depression 
pale whitish-yellow, scutellum concolorous. Pleura pale whitish yellow, 
notopleural suture darkened below the dorso-marginal brown band, a dark 
brown stupe starting on neck, passing above base of front coxa' iO middle of 
pteropleuron, on front half of xvhicli it is ill defined. An interru ted browm 
stripe across middle of front coxa, stcrnopleunui, bases of posterior coxse to a 
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spot on h 3 ^pleiiron. A brown spot at middle of front side of mid coxa. 
Metanotum yellow, brownish at sides, with a small black spot below the 
comers of the scutellum. 

Abdomen yellow with dark bro\vn lateral stripes. Genitalia yellow. 

Legs yellow, femora with a brown subapical ring, tips of tibiae and first 
three tarsal joints slightly infuscated, last two tarsal joints blackened. Ungues 
with a strong tooth some distance beyond base. 

WiTigs with numerous short black lengths on the otherwise pale yellow' 
veins, around which are often almost imperceptibly faint infuscations. 
Marginal cross-vein nearly its own length before tip of first vein. Halteres 
stem yellow, capitella brown. 

Long 6 mm. 

Described from a unique male in good condition, taken at light, Suduganga, 
Matale, Ceylon, on 27th November 1919. In my own collection. 

Rhipidia zeylanica, sp. nov. (Plate Xlll, figs. 2, 5.) 

d . Head : frons varying in width from that of the two conjoined narrow 
parafrontalia to one-third that of head, grey. Face concolorous, proboscis 
and palpi dark grey-browm. Second joint of palpi swollen, more than twice 
as wide as first joint. First and second joints subcqual in length, third and 
fourth half as long again, subequal, and narrower than first joint. All joints 
hairy. Antennae pale brown, first scapal joint twice as long as wide, wider at 
three-quarters its length than at tip, second vasiform ; flagellum, first joint 
oblate spheroidal, second to ninth cylindrical (except fourth, rather more 
flask-shaped), tenth and eleventh irregularly rounded, twelfth round with 
elongate mammiliform apex. The third to eighth joints bear each a pair of 
finger-like darker brown processes, the second and ninth a single process, less 
well-formed than on the intervening joints, w hilst the tenth and eleventh appear 
to have rudimentary processes. The processes are pale pubescent, and are 
longer and rather wider than the joints themselves on third to eighth joints. 
Oedput grey, with impressed median line and pale hairs. 

Thorax brown, with minute pale golden pubescence, the absence of which 
from certain areas forms darker stripes thus : — a broad median stripe 
suture, divided at rather more than half the distance to the anterior margin 
into three parallel lines, and submedian narrow’er stripes commencing at the 
forking point of the median stripe (where they are incurved towards it), and 
continued across the suture to postalar calli. The forking of the median 
stripe may not occur, it may continue broad to anterior margin, or the outer 
lines may disappear at half their length and appear £^am as spots on the 
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anterior margin. Pleurse brown with pale golden pubescence, and a dark, 
almost black, band along stemopleural suture. Scutellum and metanotum 
concolorous with dorsum of thorax, the former with median darker stripe, and 
sometimes traces of the submedian thoracic stripes exterior to this. 

Abdomen brown, with pale hairs, darkened to black at the junctions of the 
segments, and with a black lateral line. Genitalia bright yellowish-brown, 
apparently consisting of two large, .subequal, fleshy joints, from inner basal 
sides of second of which arise a pair of re curved brown hooks, bearing each on 
their upper sides at half their length an upward and backward directed spine, 
apically bifid. Below the large claspers is an unpaired stout median thom- 
like process, its tip slightly down-curved. 

Legs dull yellow, the femora subapically, the tibiae and tarsi apically and 
very narrowly, very slightly darkened,— not always apparent,— (absent in type). 

Wings grey, with very numerous slightly darker spots, noticeably on 
midcosta, over tip of auxiliary and first veins, at base of prefurca and third 
veins, and over the cross- veins. Veins yellow, the costal black at tip of auxihary, 
first and second, the first above base of fourth, through the mid costal spot 
and at bftse of prefurca, the fifth, sixth ami seventh w'ith several small black 
lengths. Seventh veins amiewhat sinuate. Halteres yellow\ 

Length : body 4 to 6 mm., wing 6 mm. 

Described from four males, tw'o in fair and two in bad condition, three 
taken at Emelina Estate, Maskeliya District, Ceylon (4, ‘200 feet), on 12th, 13th 
January 1919, and one at Maskeliya Town, on 26th January 1919 [G, Z). 

Type and other specimens in my owai collection. 

This species differs from Bnmetti's R. antcnnalm (from Simla), by the 
dichoptic head iuid the different stiucture of the antenna?, the development 
of the flagellar processes extending to all joints in his species. 

In the figure of the auteimm on Plate Xlll the first flagellar jomt is sliown 
soniew'hat too small. It should be nearly as broad as tlie second scapal, and 
nearly half its length. 

Erioptera inco.mpleta. sp. nov. (Plate XIV, fig. 11.) 
d . Head yellow grey, frons broad, onc-tliird width of head, occiput with black 
hairs. Face concolorous, proboscis and palpi brow'iiisli. Antemiae , scape 
brown, the first joint somewhat gmy dustal about three times as long as 
broad, the second cupulifonm much broader than the first , flagellum, first 
joint yellow with the extreme tip brown, reiiKiinder brown, the first fom* or 
five joints rounded, closely sessile, gradually lessening in diameter, so ihat 
this part of the flagelhim appears under a low power elongate conical, remaining 
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j oints elongate, thin, — all joints from fourth onwards with verticals of a few 
hairs, the longest of which exceed the length of the first scapal joint. 

TJiorax grey, presutural dorsuin with the usual four stripes, the outer pair 
not commencing until half length, in front of which there is on each side a small 
pit-like depression, appearing very dark. Humeri narrowly brownish. 
Post-sutural dorsum \rith the usual two dark spots, confluent medianly, the 
sides above wing roots pale grey, as are also scutellum and metanotuni. Pleura 
brownish with grey dusting. 

Abdomen reddish brown, basal and apical joints darker. Bases of third 
and subsequent segments narrowly yellow banded. Tenter similar. Genitalia 
brown, paler than the last abdominal segment. 

Legs : coxae brown with grey dusting, remainder yellowish brow'n. 

Wings .smoky .yellow brown, with a large dark fuscous spot around marginal 
cross-vein with a narrow costal band, nearly as dark, in the first submarginal 
cell. Subcostal cross-vein apparently at tip of auxiliary, marginal cross-vein 
near tip of first vein, ending below at bifurcation of second vein, or just on 
extreme base of its upper branch, which gradually fades ()ut, not clearly 
reaching the costa. Posterior cro.ss-vein ju.st beyond the fork of the fourth 
vein. Fifth, sixth and seventh veins not approximated, (’oata with loiigisli 
hairs, those on veins not at all conspicuous. Halteres yellow ; capitella brown. 

Long 4 mm. Wing 6 mm. 

Described from a unique male in good condition, taken on Lantana scrub 
along river bank, Suduganga, Matale, Ceylon, on uth July U):i(). In my own 
coUection. in Brunetti's table of Indian .species this runs to couplet 2 and 
separates there on jx)sition of posterior cros.s-vein. 

Acyphona indica, sp. nov. (Plate XV, fig. 7.) 

-r Head yellowish grey, irons narrow, with a median dark stri|>e. Face 
whitish grey. Antenn® yellow, apical half darkene<l, the whole flagellum 
with thick white pubescence. Palpi black. The antcnn® if bent back would 
reach the wing roots. 

Thorax reddish brown ; pronotum, anterior margin of mesonotum (except 
a narrow' median stripe), and a short fine extending forwards at the side 
of the dorsum from the suture, yellowish grey, A pair of admedian nearly 
black stripes, not reaching anterior margin and stopping at the suture, with 
the dorso-central rows of paler hairs exterior to them, these rows not separating 
postautiiraliy, where they are sparcer. Merlian area of postnotum slightly 
paler than the dark sides, Postalar calli yellowish. Scutellum very dark 
brown, metanotum concoloious in middle, sides yellowish. Pleura brownish, 
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propleuTon more yellowish, mostly grey dusted. Pteropleuron with a fan of 
longish, soft golden bairs below wing roots. 

Abdomen blackish, covered with pale yellowish long hairs. Genitalia 
brown not prominent. 

Jjegs : COX80 and posterior trochanters greyish brown, remainder yellow, 
with concolorous hairs. Femora with broad subapical dark rings, tips of tarsi 
darkened. 

Wings clear, veins yellow with numerous short black lengths, especially 
through the pale fuscous spots that are scattered over the wing along their 
courses. A darker band over the cross* veias. Hairs on veins not very dense, 
black. Venation typical, fourth posterior cell in one wing with an adventitious, 
incomplete, additional cross vein. Halteies yellow. 

Length : body 5 mm. : wing mm . 

Described from a unique male in fair condition, taken in bungalow, 
Shillong, on bth October 1920. In my own collection. 

This is the first species of the genus to be described from the Indian 
subregion, the other two Oriental species being Malayan^ from Java and 
Sumatra respectively. 

Gonomyi.\ conjugens, sp. uov. (Plate XV, fig. 8.) 

i 9 . Head yellow, fro ns with a nuxlian dark area ; face, proboscis and 
palpi very dark brownish black. Antennae, scape and first flagellar joint 
yellow, basal half of flagellum otherwise, brown, apical half yellowish. In male 
fourth to sixth flagellar joints with long, apical hairs, two or three to a joint 
each as long as about half the whole flagellum. 

Thorax dark brown, notopleural suture and humeri whitish yellow, 
postsutural mesonotal depression slightly paler brown than remainder of 
dorsum. Scutellum yellow with median basal dark brown spot, much larger 
in male than in female. Metanotum dark brown with pale grey dusting. 
Pleura dark bnnvn with a broad whitish band from base of fore to base of 
hind coxa). 

Abdomen black, with all segments except basal — (and that also, faintly, in 
male)— with yellow bands t^> hind margins, broader in the male, in which the 
bands are present, indistinctly, on the venter, which is not the case in the 
female, which has the venter reddish brown. Male genitalia brown, with 
three black linear chitinous processes, one directed posteriorly, two laterally. 
Ovipositor brown. 

Legs yellow, all femora wdth broatl dark subapical rings. Tarsi 
blackened. 
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Wings clear, with dark spots at tip of auxiliary, below tip of first, and at 
tips of both branches of second vein. Discal cell closed. Halteres yello^\ 
with black capitella. 

Long 4 mm. 

Described from a male in fair condition, taken in pine woods, Shillong, on 
9th October 1920 ; and a female, in good condition, taken among guinea 
grass, Suduganga, Matale, Ceylon, on 21st November 1919. Both in my own 
collection. 

The spotted wings and banded abdomen easily distinguish this species 
from the only other Indian species with closed discal cell. 

The species affords another link between the faunas of Ceylon and the 
Khasia Hills. 

Amalopis novempunctata, sp. nov. (Plate XV, fig. 5.) 

c? . Head yellow^ vertex with some longish concolorous and a few shorter 
darker hairs, frontal protuberance not prominent. Antennae yellow, apical 
half of flagellum brownish, the joints after the first ill-defined. Scape hairy, 
flagellum with short whitish pubescence. Palpi dark brown. Proboscis 
yellow with tips of labella brown. Eyes apparently bare. 

Thorax yellow, a dark ring at junction of head and neck. Prothorax 
very distinct, nodose, \sith longish black hairs on the sides of the protuberance. 
Mesonotura with slight, darker pile, and dorso -central rows of hairs as far as 
the suture. Axound the suture are eight black spots arranged in a rough 
circle, the anterior pairdorso-central, smaller, the next pair presutural, towards 
lateral margins, larger, the next of same size, post-sutural and supra-alar, the 
hind pair large, dorso-central, but considerably before hind margin. In the 
centre of the circle, on mid line, its anterior edge resting on the suture, is a 
large black pentagonal spot. A short black streak on each side below the 
posterior comers. Pleura, scutellum and metanotum yellow, immaculate. 

Abdomen yellow, with brown hairs. Second to sixth segments with a 
median ill-defined dorsal stripe, the lateral margins of second to fourth segments 
narrowly black, venter yellow, darkening to brown on fourth and subsequent 
segments, the third to fifth with short sub-basal black streaks aubmedianly. 
Genitalia dark yellowish, large, complex, with dark hairs. 

Legs yellow. Tips of all femora, tibiae and first three tarsal joints black, 
the latter very narrowly. Last two tarsal joints all blackish. Tibial spurs 
distinct, ungues yellowish. 

Wings yellowish, costal, anal and axillary cells nearly clear. A very deep 
yellow stripe along both sides of first vein, edged blackish below, not reaching 
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to the fourth vein its lower edge parallel with first vein, with a black spot each 
side of sub-costal cross-vein, and a black streak over base of prof urea. Costal 
cell with numerous short black transverse flecks, the pattern differing in the 
two wings ; some black suffusion around tip of auxiliary vein and along costal 
margin of submarginal cell. Below the tip oi auxiliary the yellow colour 
around the first vein gradually turns brownish, and proceeds as a broad band to 
apex, its inner edge reaching margin in second posterior cell. This band 
contains a clear spot in outer half of marginal cell. A brownish suffusion 
over the cross-veins, with a branch from the base of the second sub-marginal 
cell to base of second posterior. Fifth vein with a brown streak lying just 
below it, and a pale brown spot over tip of seventh vein, reaching sixth vein 
above. Sub-costal cross-vein at one-third length of wing, marginal cross-vein 
just before tip of first vein, sub- marginal cells equal, discal cell open. Halteres 
pale yellow. 

Long 11 mm. 

Describe i from a unique male in good condition, taken on scrub in shade, 
Shillong, 9th October 1920, In my own collection. 

The only point at variance with the generic definition is the non -pubescent 
eye.s. The pattern of wing and thorax amply distinguishes this beautiful 
species from all its known Oriental congeners. 

Limnophila fletcheri, sp. nov. 

d 2 . Head grey, vertex somewhat swollen, occiput with a postocular row 
of longish dark hairs well separated from eye margins behind and with the 
two rows not meeting on the vertex. Antenna) short in both sexes, pale 
brownish. Palpi black. 

Thorax shining very dark brown, humeri pale yellowish. Prescutum with 
dorso' central rows of dark hairs. Pleurae dark brown, grey dusted. Scutelluin 
dark brown, metanotum paler with dark brown lateral margins. 

Abdomen black, unmarked, slightly shining, with dark hairs. Male genitalia 
dark brown, female ovipositor with valves long, yellowish. 

Legs : coxae and trochanters blackish, remainder pale yellow brown, tips of 

femora and tarsi slightly darkened. 

uniformly grey, stigma absent. Subcostal cross-vein at tip of vein 
First vein ending free, though a line of hairs and a depression in the membrane 
shows its course to the margin and the position of the absent marginal cross- 
vein near its tip, half way from tip of prefurca to tip of upper branch of second 
vein. Prefurca hardly larger than upper branch of second vein. First sub- 
marginal cell nearly as long as second, which is as long as first posterior. Four 
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posterior cells. Discal cell as long as second posterior. Anterior cross- vein in 
line with basal section of third vein, at upper basal angle of discal cell ; posterior 
cross- vein at nearly half length of latter. Halteres pale, capitella blackened. 

Long 4*5 to 5’ 5 mm. 

Described from four males and two females taken as follows two males 
and one female in deep shade, Shillong, 15th October 1920, one male Cherra- 
punji, 18th October 1920 : a pair in cop, (type and allotype), in shade, Shillong, 
20th October 1920. All in my own collection. The much longer discal cell 
sepatesra it from panfioelluta, Brunetti. 

Limnophil.^ multipunctipennis, sp. nov. {Plate XV, fig, 6.) 

$ . Head greyish brown, occiput and irons with an indefinite median darker 
stripi. Antenn®, scapal joints blackish, large, flagellum pale brown with 
whitish pubescence, very thin, the whole antenna not more than twice as long 
as head. Palpi blackish. 

Thorax, bright yellowish brown, prothorax with sides darker and traces 
of a median dorsal stripe. Mesonotum with well-defined admedian dark brown 
stripes, which almost meet on the fore margin and run into one another just in 
front of the suture, where they terminate ; marginal dark brown stripes 
commencing at half the length of prescutum, and on postscutura broadening 
out. A very dark triangular median mark on suture, Presuturally dorso- 
central rows of short hairs, arising from the middle at the pale stripers. A 
short brown bar presuturally above the notopleural suture, not visible frojn 
above. Pleura pale brown with an indefinite darker stripe from root of fore 
COX 30 parallel to notopleural suture. Scutellum and metanotura dark brown 
the upper part of latter paler yellowish below the tip of the former. 

Abdomen dark reddish to blackish brown, unmarked, anal segment paler. 
Ovipositor long, base black, tips of valves yellowish. 

Legs pale yellow, tips of femora blackened. (Middle legs missing.) 

clear with very numerous pale brown spots. Subcostal cross-vein 
at tip of vein, marginal cross- vein incomplete, not reaching upper branch of 
second vein, prefurca long, commencing at one-third ol the wmg, five posterior 
cells, discal cell about twice as long as broad. Halteres pale brownisli 
yellow. 

Long 6’5 mm. 

Described from two paratype females neither in good enough condition 
to be made the ultimate type, taken at Shillong on 2nd October 1920 (at light) 
and on 6th October 1920, in bungalow. In my own collection. 

Very distinct from the hitherto described Oriental species. 
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RHYPHID^. 

Olbiooaster zEYLANicus,* sj). nov. (Plate XIV, figs. 5, 13.) 

d' . Head black, posterior eye margins laterally, sides of Irons, lower half of 
frontal Carina, and face, except for a Large block median spot, yellow. Occiput 
and vertex swollen above, with longish hair, black on former, white on latter. 
Ocelh close together, the mid ocellus much larger than the two upper ones. 
Fi'oos at widest (at level of antennas), one-third width of head, somewhat 
narrowed at level of ocelli, depressed below level ol eye margins, the lower half 
with a median protuberance, across which runs a carina to between roots oi 
antennas, shining black above, yellow below ; remainder of black area of irons 
grey-dusted. Face, proboscis and palpi with short black hairs, the two latter 
concolorous with the former. Eye facets all equal. Antennae as long as the 
body. Scape dark yellow below, black above, the basal joint rather wider, 
globose and three tirai-s as long as the apical. Flagellar joints black, distinctly 
paler beneath, with closely set black, bristly pubescence, the inner edges ol 
each joint with very minute microscopic pubescence and about a dozen definite, 
widely separated, short, spiny bristles, in two or throe rows, spaced more or 
less cquidistantly in each row, the rows all close together. First joint about 
three times as long as broad, the next four times. The remaining twelve joints 
approximately tiiS long as the second, but gradually and evenly narrowing to apex. 

Thorax : neck yellow. Dorsum of thorax shining black with long white 
hairs, A triangular yellow area, enclosing a small black spot, on lore comers, 
humeral calk ]>rominent, lobose, black with white hairs, the upper anterior half 
yellow. Postalur calli yellow. Dorsopleural suture broadly, the propleuial 
ani notopleural sutures narrowly, the pteropleuron and spots at base of fore 
aii.l hind coXcB, yellow ^ remainder of pleura black, bciitellum and metanotuin 
black, the lormer with a[xix bro^uily yellow. 

Abdomen black, first segment broadest [Xistoriorly, with white basal band, 
tiie extreme margin, which is produced into small lobes one each side of the 
luetanotnm, black, the whole with long white hairs, becond segment narrowest 

♦ Wliat is jrobably the female of lliis has ruiw enme to hand. It differs from the 

male in that the fiagellura Is all Idack alwve ami below, whilst the sca|»e is yellow above in one 
’'pecimen. T'he abdominal white are much smaller and less prominent. I he hind tibial 

spur is double, hi one «i)ecimen the liind femora are all Idaok, a.s in the male, but without 
thi- j)re*apical yellow ring in the other, the out in third i' yellow with black tip. Abtlominal 
3 gmeiita H and 7 and the ovipositor are reddish yellow. 

The female differs therefore from Edwards’ 0, uneniati^ by the reddish sixth abdominal 
segment and the hind femora always blackeneil at Ie<\st on basal half. 

Two females, Sndnganga, Ceylon, on I-th .March and thh Ma\ lb--. In m\ owu 
c<il lection 
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apically, with white basal lateral spots. Third to fifth segments with parallel 
sides, as wide as tip of second segment, with basal lateral white spots, almost 
confluent medianly on third, entirely so on fourth, widely separated on fifth 
segment. Sixth and seventh segments swollen, laterally compressed, black 
except for the apical margin of latter, which is dull brownish. Laterally the 
second to fourth segments white, as are also the ventral bases of third and 
fourth segments, remainder of venter black. Abdomen beyond first segment 
with short hairs, white and black intermingled. Genitalia extremely assy' 
metrical, twisted so that the whole apparatus faces the right side of the imsect, 
the superior claspers white, the lower brownish yellow, the whole covered with 
white haiiS. 

Legs : fore coxae and trochanters yellow, the former with base black- 
Posterior coxae and trochanters black, the former of equal length in mid and 
hind pairs, and with dull whitish depressed areas on mid pair laterally and 
hind pair latero-posteriorly. Front femora all yellow, mid yellow with basal 
third blackish, hind all black except a brownish-yellow subapical ring, the 
extreme tip black. Anterior tibisa and all tiirsi pale whitish, appearing dark 
owing to closely set setulae, fore tibia no longer than its femur and shorter 
than the metatarsus, with a single apical yellow spur. Mid tibim with apical 
spurs double. Hind tibia yellow, its tip black with a single apical spur. 

Wings greyish hyaline, the apical third almost imperceptibly darker 
Stigma black, a long dark streak through anterior cross-vein, and some suffusion 
over apex of discal cell. Venation as described by Edwards for 0. sackeniy but 
the lower branch of fifth vein practically straight. Halteres pale whitish, the 
anterior margin of the shaft with a fan of bristles basally, and shorter, more 
widely set bristles exteriorly. A line of very short bristles on capitellum, 
not terminating at the tip. 

Long (without antennas), 8 mm. 

Described from a unique male in good condition (one antenna and one 
foreleg damaged), taken on window, Suduganga, Matale, Ceylon, on 10th 
August 1921. Type in my own collection. 

Whilst it is possible that this is the male of 0. (yfientalis (Edw.), there are 
so many points of difference, especially in leg coloration, that I feel justified 
in describing it a.s new. It is twenty -four years since the still unique type 
of 0. oTienialis was taken ; and in several years collecting in tins bungal(»\v 
the presently described species has hitherto failed to make an appearance, so 
the chance of obtaining a pair in cop. and settling their identity or otherwise 
is extiemely remote. 

In life an extremely good hymenopterous mimic. 
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TABANIDj;. 

Tabanus kakhyenensis, sp. nov. {Plate Xll.) 

^ . Head : Eyes bare. Frons about eight times as long as it is wide anter- 
iorly, and rather more than one-third narrower at that point. Frontal callus 
dark brown, very narrow, not touching the eyes, prolonged upwards linearly for 
two-thirds the distance to the vertex. In some specimens the callus is hardly 
wider than its extension. Sub-callu.s dull, paler yellowish w'hite with median, 
impressed fine line. Frons and sides of face towards eye margins yellow-grey 
with black pubescence, w^hich is thicker (the frons therefore appearing darker) 
on upper half of former. Face beneath antenuse grey-white, with no tinge of 
yellow, smooth. Jowls with long white hairs. Antennse; first tw'o joints 
pale brown with sparce black pubescence and black hairs at upper edge of 
first and along apical margin of second joint : third joint yellowish to reddish 
tooth blunt but pronounced, with some black hairs at its tip, the four apical 
annulatioTLs darkened. Palpi grey with white pubescence, closely covered on 
outer sides with black hairs (\vhich may be thinner basally, the palpi then 
appearing to have a pale base), not very broad basally, and with apex somewhat 
pointed. The inner sides appear nearly w’hite by contrast. 

Thorax : dorsum black, with golden and black hairs intermingled in 
approximately equal numbers, giving the wiiole a dull brown appearance^ 
imstriped. The swelling at each end of the suture with longer, black hairs 
only. Pleura slate grev with long whitish hairs, of w^hich there are also some 
above the wing roots and on |>ost-alar calli. Scutellum grey, very shortly pale 
golden pollinose, with black hairs. The apical margin more violet-grey. 

Abdomen brown, with black liairs. The first two segments reddish brown, 
darkening to very dark brow’u on the posterior half of the third segment and to 
almost black on the sixth and seventh. Hind margins of the last five segments 
broadly but obscurely paler brown (with no shade of red in it). These paler 
margins not always apparent. On hind margins of second to fourth, sometimes 
to fifth, segments medianly, small, transversely elongate pale spots with 
white hairs. In some s])ecimous the whole of the first three segments may be 
bright yellow brown. Venter similar. The, first two to four ^egments red- 
brown, remainder blackish. All except apical segments svith prominent pale 
hind margins, not always visible. 

Le^s black, except basal half of tibi®, which are obscurely browmish ; the 
junctions of femora and tibisD alw^ays, of tibiae and metatarsi sometimes, reddish. 
A fringe of iAort black hairs on jrosterior margins of femora. 
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Wings: Foreborder as far as tip of first vein yellowish, both basal cells 
slightly infascated, except for a small elongate streak in upper basal corner of 
first, and two irregularly elongate streaks one each side of the fourth vein just 
before its fork in the outer corners of the cells. These streaks are more white 
than hyaline. Base of anal cell slightly yellow tingetl. From tip of first vein 
a dark, often blacldsh, band extends to the upper (sometimes to the lower) 
branch of the fifth vein, bounded concavely exteriorly along the upper branch 
of the third to the tip of its lower branch, and completely covering the first 
four posterior cells, and the distal area of the discal cell to a varying extent. 
The depth of infuscation decreases posteriorly, usually becoming hardlv 
noticeable in the fifth posterior cell. In one specimen the depth of the infusca' 
tion is much less, and the edges of the band are diffuse, the whole wing, except 
the tip, appearing yellowish brown with the base.s of the first submurginal and 
posterior and discal cells clear. There are hyaline streaks in this band in the 
marginal, first submarginal and all posterior cells, all or any of which may not 
be apparent. Upper branch of third vein witli an apjHjiidix, lower branch 
turned down to meet fourth vein considerably before tlie margin, thus making 
the first posterior cell petiolate. In one wing of one sjx»cime]i the coll is 
closed only in the margin. Haltercs yellow. 

Long 13*5 to 18 mm. 

Described from three females in good condition from Mohnyin Reserve, 
Katha, on 15th and 19th May 1919, both the specimens of the later date at 
light; one female from Pyonchaung, South Toungoo, on 22nd Mav 1918, and 
two females from Yanaungmyin, Pyinmana on 3rd and 9th June 1918, all in 
Upper Burma, and all taken by C. F. C. Beeson, Forest Zoologist. Type from 
Mohyiiin, in Forest Zoologist's collection, as are all co-types except one in 
my own collection. 

A male from Pyonchaung, taken at the same time as the female from that 
place differs considerably from the type female, but is obviously conspecifio 
with one Yanaungmyin female, and so must be the male of this species. The 
upper and lower eye facets are sharply differentiated, and there are no traces of 
bands. The thorax shows no differences, but the first three abdominal seg- 
ments are wholly, and fourth except at the sides, brownish yellow : venter 
similar. The distinctness and depth of colour of the subapical band of the 
wing occupies a position intermecliate between the very diffuse Yanaungmyin 
specimen, and the typical specimens from Mohnyin. 

This specie.s would, 1 imagine, be included by Mis.s Ricardo in her Group 
V, in her table of Oriental speoias in Indian Museum Jtecords, voL IV, p. 113,— 
but it seems most closely allied to T. nephodes, Bigot, from the Naga Hills, from 
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which it differs by the greyish (not red), face and frons, the darker thorax 
and less distinctly marked abdomen, and the black legs. Mis.s Ricardo places 
Bigot’s species in her Group VI. 

Esmatopota beesoni, sp. nov. (Plate XI, figs. 4, 5.) 

5 . Head : frons yellow-grey with some black hairs below vertex, and some 
long white hairs between lower outer comers of pairecl spots and callus. Callus 
large, shining black, its h)weT margin evenly curved, its upper produced in 
the middle somewhat acutely. Paired spots large, barely touching the eyes and 
callus, unpaired spot small. A large black inter-antennal spot. Upper half of 
face with a broad black band passing round the antennae, lower half pale 
grey with two small black spots in pit-like depressions. Palpi pale yellowish 
grey, with black hairs on outer sides and at tips, and longer, white, soft 
hairs basally. Antennae, first joint yellow with black bristles ; second small 
cup-shaped, yellow, covered with black bristles ; third very dark brown, 
paler at extreme base, the basal annulation slightly flattened, almost bare, the 
three apical black and nearly as wide as the tip of the first annulation. The 
first two joints together are as long as the third. 

Thorax dark brown ; a median and two subdorsal pale stripes, all stopping 
just beyond the suture, and, exterior to the latter, }x>st-suturally, a pair of pale 
stripes which merge into the transversely pale prescutellar area. Shoulders 
and sides of (.lorsum pale, the whole with scattered pale silvery-ycUow hairs. 
Pleura pale grey. Sciitelluin pale l)as;illy and darker on apical half. 

Abdomen : the first three or four segments reddish-yellow, the apical ones 
dark brown. There are traces of a narrow median whitish line, only clearly 
visible on the apical half of the second and on the fourth and fifth segments, 
with ill-define I stnall whitish subdorsal sjwts on the fourth to the sixth 
segments. Apices of all segments very distinctly wliitish. \ enter yellowish 
basally and brown apically. 

Legs : fore pair — cox® grey, femora dark brown with a fringe of black 
hairs on their inner edges alx)ve and below, most noticeable on the apical third 
below ; tibi® white biisallv and black on rather more than the apical half, 
where there arc som' long bla<‘k hairs : tarsi black. Middle pair : femora and 
tibi® yellowish, the former with some long grey hairs on inner side, the 
latter with tip broadiv brown and a not very well-defined middle brown ring ; 
basal half of metatarsus pale, remainder of tarsus black. Hind pair . femora 
yellow ^vith fringes of balck hair above and below, strongest below^ apically ; 
tibi® yellowish white on ba.sal, black on apical half ; metatarsus pale on basal 
half remmder of tarsus black. 
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Wings with apical band single, reaching from fore to hind margin, more of 
less interrupted in second submarginal cell. None of the rosettes very distinct. 
White apical spots in the first, second, third and fifth posterior cells, interior 
to which, before the rosettes, is a double row ot small spots commencing in 
the second submarginal and extending to the fifth posterior cell. A zig-zag 
line, commencing at a Y-shaped fork in upper corner of anal cell, to the 
axillary region. The ground colour of the wing is much paler basally than 
apically. Halteres pale yellow with a bro\vn spot on the capitellum. 

Long 8 mm. 

Described from three females, two in gootl condition, the third with the 
antennse broken, taken- by C. F. C. Beeson, Forest Zoologist, after whom I have 
much pleasure in naming it, at Bondaung, North Toungoo, Burma, the type 
on 11th May 1918, on the wing, the co-tvpes on 17th May 1918, biting ele- 
phants. Type and one co-type in the Forest Zoologist's collection, Dehra Dun, 

other co-type in my own collection. 

This speceis comes in Group III (B) of Miss Ricardo’s paper on the 
Oriental species, but is amply distinct from atormria Wlk. (Borneo) and 
unizonata Ric. (Ceylon Montane Zone) by the black facial stripe of great 

breadth. The antennae are very like those of nnizoiuUa, but that species is 

larger and has the wing markings much more clear cut. 

HfflMATOPOTA DEMELLONIS, sp. nov. (Plate XI, figs. 1, 2, X) 

$ Mead : frons yellow-grey vsdth some pale hairs, the ocular margins whit-^ 
Paired spots large, touching the eyes and frontal callus, white ringed al)ove. 
Unpaired spot absent, a median white stripe from vertex half-way down the 
frons. Callus shining black, its upper margin straight except for a small 
obtuse median projection, the lower margin produced laterally around the 
antennae, and the median inter-antennal black s|x>t contiguous. Face ashy* 
grey, a pair of black spots above contiguous with the callus on a level with the 
antenuffi, and at level of their lowest point a black fleck on each side. Palpi 
pale yellowish, with a few black hairs on outer side and at tip, and wth long 
white hairs on outer side, especially basally. Antennao not much longer than 
the head, the first two joints shining dark brown with some black hairs, the 
third paler, greatly incrassated on the basal annulation, almost bare , except 
for a few very short black hairs at its upper basal angle. Joints approximately 
4:1:8. 

Thorax dark yellowish grey, almost greenish, with a single median and 
subdorsal pair of stripes, the two latter farling away between suture and 
scutellum. Lateral margins of dorsum also pale, the general appearance being 
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that of five pale stripes on a dark ground. Scutellum pale grey with well 
]i»arkeil darker triangular admedian spots separated by a mediaii pale linear 
area. Pleura darker grey. 

Abdomen pale grey with well marked admedian dark brown spots forming 
a pair of stripes, their fore and hind margins on each segment slightly laterally 
produced, giving the outer margins a ‘scalloped' appearance. Seventh 
segment all dark. The junctions of the segments very narrowly pale yellowish 
grey. Venter grey with broad median dark stripe, the segmental junctions 
narrowly white. 

Leffs : femora dark greyish brown with pale pubescence. Fore tibia 
pale at base and slightly incrassated in apical black half, posterior tibise ringed, 
the hind pair obscurely, the median pale ring being indistinct. Posterior 
metatarsi with basal half pale. No noteworthy hairs on the legs. 

Winffs pale grey, the markings not very distinct. Apical band double, the 
two halves joined on fore and hind margins. The first rosett-e only well 
apparent, but the second and third can be made out. Stigma dark brown. 
Halteres, stem pale and capitellum dark brown. 

Long 6’5 mm. 

Described from a unique female in |>erfect condition from Nova Goa, 
Portuguese Imlia, taken in September or October 1920, by Major Froilano 
de Mello, Director of the Bacteriological Institute of that place, after whom I 
have much pleasure in naming the si)ecies. 

This species comes in Group V, section B (a), of Miss Ricardo's paper 
on the Oriental species in Indian Museum Eccords, vol. IV, but is amply 
distinct from H. javana Wd., the only other species to fall into that 
subsection. 

HiSMATOPOTA nURMANICA, Sp. 110 V. (Plate XI, figs. 6, 7 .) 

2 . Head : frotis yellow grev, an indistinct pale hue from vertex to unpaired 
spot, and the ocular margins indefinitely paler. Paired spots hardly toucliing 
eyes or callus, impaired spot small Callus shining dark brownish black, 
obtusely produced above inedianly, inter-antemial black spot present. Whole 
of upp3r half of face wdth a broad black band (in co-type the upper half of the 
hmd is brown, not black, between the eves and antenna)), lower half of face 
pale grey with two small black triangular spot^. Palpi pale yellowish, with 
black hairs on outer side and longer pale hairs basally. Antennae : first and 
second joints shining yellowish with much black pubescence, third joint dark 
brownish black, paler at extreme base, which is only very slightly flattened. 
The first two joints are as long lis the third. 


5 
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Thorax : dorsum dark brown with indistiuct pale median and subdorsul 
stripes, the latter stopping just beyond the suture, and exterior to them a pair 
of postsutural stripes. Scutellum brown, pleura dark grey. 

Abdo}Y^n very dark grey, an indistinct pale median stripe and the sides of 
the segments indefinitely paler. Segmental margins narrowly whitish. Venter 
dark grey, unmarked. 

Legs : fore pair black, coxae with long pale hairs, and base of tibiae pale. 
Mid pair : yellowish, tibiae ringed, and tip of meta-and last four tarsal joints 
black ; femora with soft pale hairs below and short black liairs at tip making 
tills appear blackened. Hind pair: femora yellowish, darkened at base and 
tip, tibiae concolorous,- obscurely two ringed, tip of meta-and last four tarsal 
joints black ; femora with a fringe of black hairs, very noticeable ajhcally 
below, and outer two-thirds of tibiao black fringed on the hinder edge. 

Wings with all the rosettes distinct, the pale markings small. Apical hand 
single, incomplete, stopping in second submargiiial cell, there is also a jiale 
spot on hind margin but this is always clearly separated from t lie band itself. 
A white ring with, dark centre exterior to the brown stigma. Trace.s of pale 
apical markings in first, second, third and fifth [posterior cells, and at tip of 
anal vein in first axillary cell. Two zigzag lines in the axillary region, 
Halteres pale with brown capitella. 

Long 7 to 8 ram. 

Described from two females botli in good condition, both taken at Ben- 
daung, North Toungoo District, Burma, on 17th May 1918, biting elephants, 
by C. F. C. Beeson, Forest Zoologist. Type in Poorest Z<n)logist^s collection. 
Debra Dun ; co-type in my own collection. 

This species will come in Group VI (F) of Miss Bicardo’s paper on th* 
Oriental species. It is very near her U. hindoslani from the Bababuddin 
Hills in Mysore, but thi.s s])ecies has the legs without noticeable hairs, as 
have bf)th the other species in this section. 


EMPIDiE. 


Taciiydromia zeylanica, sp. nov. 

Head black, Irons and occiput covereil with shining white pubescence 
only visible in certain lights. A pair of fairly .strong, widely separated 
vertical bristles, and two pairs of smaller, proclinate, ocellar bristles, 
the lower the longer, all brown, and an occipital row’ of bristles, stronger below 
the upper ones dark, the lower whitish. Antennae dark browmisb, the third, 
joint nearly three times as long as the first two together, with dark pubescent c. 
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Rxtreme base of style dark, remainder white, the whole about half as long as the 
antenna. Proboscis half the height of the head in length, biomi, palpi one- 
tlurd the length of the proboscis, pale yellowish, with a white apical hair 
nearly twice the length of the palpus. 

Thorax dull ferrugineous with minute pale pubescence. Anterior margin 
of dorsum darkened to blacEsh, from behind \Yhich a broad blacldsh stripe 
runs medianly to root of scutellum, towards which it fades into a general 
darkening behind the level of the wing roots. A chestnut brown subdorsal 
stripe, hardly reaching the dark anterior area. Pro- and meso-pleurse ferru- 
gineous, stemo- and hypo-pleurae darker. From root of front to root of mid 
coxae a band of more distinct, white pubescence. Scutellum and metanotum 
blackish, the posterior margin of the former paler, with an apical pair of bristles. 
A single, strong, noto-pleural bristle. 

Abdomen dull brownish, with traces of ferrugineovis laterally, and some 
sparse pale hairs. A tuft of .stiff black hairs ventrally on the apical margin 
of the last segment. Genitalia swollen, and more blackly shining. 

Legs bright yellow. Front coxae with white pubescence on front side. 
Front tibiae and tarsi dark browm, tips of liind tarsi black. The w’hole with 
short golden pube.scence. llid femora greatly incrassated. 

Wings pale grepsh, veins brownish, third and fourth not converging 
apically. Halteres yellow. 

Long 2 mm. 

De3cril)ed from two males in good condition, taken on a hedge in evening 
at Em'^lina Estate, Masked va District, Ceylon {4,2bd ft.), on 12th 5Iay 1919. 
Type and co-ty|)e in my own collection. 

This species is most nearly related to T. nejMlensis Brun. but is distin- 
guishetl from that species by the thoracic pattern and the non-narrowe<l tip 
of the first posterior cell. It is the first sj^ecies of the genus to be described 
from India south of the Himalaya. 


REVISED KEY TO THE INDIAN SPECIES OF ELAPHROPEZA, Macquart. 


1. Thorax shining black 
Thorax brownish yellow 

i. Basal half of abclomrn reddish yellow, apical half black 
Abdomen wholly black 

3. Abdomen unicolorous or base pale and apex darker 
Abdomen with apex and base pale, middle arcai black 
Occiput Wackiah .. .. •* •• 

Occiput yellowish 

5. Tips of fore tibiss all fore tarsi and last joint of posterior tarsi 
black. Wings smoky . . 

bega practically uoicolorous. W ings clear . . — 


2 . 

3 . 

ba-ialu^, Bezzi. 
bi color ipc^ Bnm. 

4. 

9 . 


8 . 


fiilvithoraXf Wolp 

6 . 
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6, Style thickly pubescent (bottle-brush-likc) 

Style normally microscopically pubescent 
< . Thorax with supra-alar and two pleural black spots 
Thorax uniformly ferrugineous yellow . . 

8. Third antennal joint black . . 

Third antennal joint yellow 

9. Occiput yellow . . 

Occiput black . . 

10. Tips of tibi® and tarsi brownish 
Legs wholly yellow 


. . 8p. nov. 

.. 7. 

. . noialithorax, sp. nov, 

. . abdominenolata^ sp. nov. 
. . ftrruginta, Brun. 

. . distincUif sp. nov. 

. . nigrojiunclalay sp. nov. 

. . 10 . 

mHatarsaUi^ Bezzi. 
variigcUa, Brun. 


Elaphropeza plumicornis, sp. nov. (Plato XIV, fig. 9.) 

. Head : Irons and occiput blackish grey. Ocellar bristles long, cruciate, 
verticals inwardly directed, occipital row fairly strong, all pale. Antenna, 
first two joints brownish, third, except extreme base, blackish. Style thickly 
pubescent and nearly twice the length of the antenna, quite imlike those in 
the other described species, in which it is only microscopically pubescent, in 
accordance with the generic character. Proboscis and palpi ferrugineous. 

Thorax bright reddish ferrugineous, with short pale hairs, unmarked, save 
for an. indefinite arcuate black line in the position whicli the transverse suture 
would occupy, if present. Scutellum concolorous, metanotum darker reddish- 
brown. 

Abdomen dark reddish brown with pale pubescence, venter more yellowish. 

Legs yellow to tips of tarsi, the outer half of the hind femora sliglitiv 
darker. Hind tibisB with a distinct hood-like process on inner side over the 
metatarsal articulation. 

Wings yellowish, the costa strongly dliate as far as the tip of tlie first 
vein, the second vein ending slightly beyond half way between the tips of 
first and third veins. Anterior cross-vein and fourth vein very weak until 
the latter is the length of the posterior cross- vein past its junction therewith, 
Halteres all yellow. 

Long 2 mm. 

Described from a unique male, in good condition, taken on a hedge at 
Suduganga, Matale District, Ceylon, on 18th January 1920. Type in my own 
collection. 

Easily distinguished by the ‘ bottle-brush ' plumosity of the style. A 
female E. Julmlhorax (v. d. W.) was taken during the same month in 
the same place, but this species (of which I also possess the male) is amply 
distinct by the much darker wings, the darkened front tarsi and the bristles 
on the posterior side of tiie hind tibisB, which are apparently absent in my 
species. 
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Elaphropeza notatithorax, Bp. nov. (Plate XIV, fig. 10.) 

^ . Head : frons and occiput very dark brown. A pair of proclinate ocellar 
bristles, on a level with and exterior to which is an erect bristle on each side. 
Verticals somewhat forward-directed, occipital bristles very short. Antennae, 
basal joints yellow, third blackish, the style twice as long as the antenna. 
Proboscis and palpi very short, brownish yellow. 

Thorax reddish femigineous yellow, paler pubescent. A black spot 
dorsally above and in front of wing roots on each side, and similar ones over 
roots of mid and hind cox®. A general darkening on metapleura. Scutellum 
concolorous, a narrow black basal area, Metanotuih blackish, sometimes 
paler brownish in middle underneath the scutellum. 

Abdomen with basal segments yellowish, apical dull blackish, the whole 
with short stiff dark hairs. Genitalia small (contracted), yellowish. 

Ijegs uniformly yellow. Tip of hind tibia with a pair of strong black 
curved spines on anterior margin, on posterior margin a sort of flap, outlined in 
b^o^\^l, closely appressed to shaft of tibia over the metatarsal articulation. 

Witigs hyaline greyish, veins yellow. Anterior cross- vein and fourth vein 
weak from base to about the length of the posterior cross-vein beyond its 
junction with the latter, Ciliatiou of the costa strong as far as tip of first 
vein or a little further. The second vein ends exactly midway between 
first and third. Halteres, stem yellow, capitellum blackish. 

Long 1'5 intn. 

Described from two males in good condition, taken on a window at 
Suduganga, Matale District, Ceylon (1,386 ft.), on 29th May 1919, and 
l*2th September 1920. Type and co-type" in^my own collection. 

Elaphropeza abix)6Unenotata, sp. nov. 

2 . Head : occiput and vertex black, the latter with greyish shimmer ; face 
more greyish. Occiput somewhat swollen. Vertical and ocellar bristles 
procumbent. Antenn®, first joint pale yellowish, second and third dark 
brown, the former with apical set®, the latter pubescent. Style one and a 
half times as long as autemia, moderately pubescent. Proboscis half height of 
head, brownish yellow, palpi white, with some apical hairs, incumbent on 
proboscis, and half its length. 

Thorax shining feirugiueous, unmarked, dorsum \ery slight!} darker in 
shade. Pleura, scutellum and metanotum concolorous, except for a small 
black area on metapleuron between base of halteres and side of metanotum. 

Abdomen first tlirce segments pale dirty whitish yellow , a pale gre)ish 
brown spot at extreme edge of dorsal margin on second and tliird. Eemainder 
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of dorsum brownish, with short pale pubescence. Venter uniformly pale 
dirty whitish yellow. 

Legs yellow, anterior tibias and tarsi and hind tarsi slightly darkened, also 
junctions of posterior femora and tibim. Fore coxae with two basal bristles 
on front margin, mid femora with a preapical bristle and the underside with 
short spiny bristles, raid tarsi with strong, short, black spines and an apical 
tooth. Hind femora on upper side basally with three strong bristles, otherwise 
only with soft hairs above and below : tibia with two strong bristles equidistant 
from one another and each end of the joint. 

W ings hyaline, costal cilia rather long and widely spaced as far as end of 
first vein, beyond which they are shorter and more closely set. Second vein 
ending at one*quartcr to one-third of distance between first and third. 
Halteres pale yellowish 

Long 1*25 mm. 

Described from a unique female in gooii condition, taken on window. 
Suduganga, Matele, Ceylon, on 23rd August 1921. Ty])e in my own collection. 

Blaphrofeza distincta, sp. nov. 

9 . Head, yellow, frons narrow but distinct. Ocellar triangle with two ])air.s 
of bristles, one erect, one porrect. Verticals two pairs, the inner small, conver- 
ging, the outer long, nearly parallel. Proboscis short, yellow ; palpi whitish 
with subapical black bristle, not as long as proboscis. Antenmo wholly yellow, 
the third joint short, not much more than twice the length of the second. 
Style yellow with the usual microscopic pubescence. 

Thorax and scutellum uniformly yellow, the latter witli a pair of stnmg 
parallel apical bristles. Metanotum dark with middle area ferrugineoiis. 

Ahdome^i yellow, the apical half of dorsum with brown patches, the tip 
upturned, anal lamellae yellow, small. 

Legs uniformly pale yellow. 

Wings clear, the tip of second vein nearer that of first than of third. 
Halteres yellow. 

Long P5 ram. 

Described from a unique female in good condition, taken on window-. 
Suduganga, Matale, Ceylon, on 12th September 1921. In my own (Collection. 

Elaphropeza nigropunctata, 8p. nov. 

. Head yellow, the very narrow irons more brown. Ocellar bristle.'^ 
strong, proclinate, verticals strong, widely separated, erect. Between the ocellar 
triangle and the vertex are two pairs of small proclinate bristles. Occipital 
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row situated well behind eyes, fairly strong, ending in a strong genal bristle. 
All bristles yellowish. Antennae, the two basal joints yellow, the third dark 
blackish brown, with extreme base more yellowish. Proboscis and palpi 

yellowish. 

Thorax bright ferrugine(jus yellow, unmarked dorsally, but with a large 
black spot on hypo pleura. Scutelliim and metanotum concolorous, the 
former with a large black sjM)t occupying all but its lateral margins, the median 
area of the latter broadly brownish-black. 

AMomm with segments 1 to 3 and 5 and 6 wliitish yellow, the fourth 
segment nearly as long as the first three together, black with pale hairs. 
Genitalia dark brown alx>ve, veiitraily yellow. 

Legs yellow, front tibiae and tarsi, mid tansi, processes at tips of liind 
tibi®, and last four tarsal joint.'<, very slightly browner. Ilind femora with 
about seven strong yellow bristles basiilly above, and about four short black 
spines on underside subapically. Hind tibue with two strong bristles towards 
middle ot posterior margin, iiiul their apex produced behind the articulation 
of the metatarsus on inner side into a short blunt process. Hind metatarsus 
somewhat inertvssate, with two lungish bristles on inner side before the middle. 

faiutlv tinged vellowisii. tlu* costa strongly bristled as far as the 
end of the first vein, whence their lengtii decreases to normal ciliation a little 
way beyond the tip of the second vein, which is situated at one-tliird the 
distance between the tips of first and third muiis. Ilalteres yellow, capitellum 
elongate. 

Long 2 5 mm. 

Described from a unirjue male in goinl condition, taken (oi the wing nnmd 
HowiTrt at Maskeliya {eiica ft.). "H February 1919 (G. U. Austin). 

Type in my own collect ion. 

PHOUID.E 

.Vi'Hiocn.ETA flavifacioiuks. sp. IIOV. 

He^l: frons yellow, grev duste b with scattered shmt black liairs, face 

antenmo and jialpi all bright yellow. Ocellar tubercle di^tilKt, black, the 
two upper ocelli diviiling the vertex into three approximateh equal kn^tlu. 
Frontal groove weak but distinct. All bristles black, \erticals two, sitnatee 
ratdway between edge of eve and tipper ocellus on each side, strong, divergent: 
upper frontals four, i.i a straight lit.e, lower frontnls in two pairs, the bristles of 
each side approxiinateil to one tinothcr and to eye margins, the inner [lur 
slightly lower, inclined inwartls towards one another. ver> litte a ve 
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level of ^^the upper proclinafce pair, which are much larger than, and very 
slightly exterior to, the very small lower pair. Arista dark brown, minutely 
plumose. 

Thorax bright yellow with black pubescence, stronger and thicker towards 
the sides and hind margin of the dorsum, leaving a broad median stripe wliicb 
appears a brighter yellow viewed from behind ; some indefinite infuscation, 
medianly before root of scute! lum \vhich is slightly darker yellow, bare. 
Pleura very pale whitish yellow, bare. All bristles black, a humeral, three 
notopleural close together, an anterior supra-alar, — (these four in a straight 
line gradually ascending posteriorly) — two posterior supra-alar, the anterior 
very small and in a Litre with outer edge of base of scutellum, the posterior 
very strong, on hind corner of dorsum ; a prescutellai dorso-central pair and 
a subapical sciitellar pair, these last two pairs somewhat erect. Metanotum 
black, with some brownish tinge towards liind margin. 

Abdomen : dorsum and sides very dark browTxisli black, second and third 
segments broadly dull brown basally, venter as far as sixth segment bright 
yellow : seventh and eighth segments small, all black, except extreme dorsal 
base of former, brownish, and hind margin, pale greyish, dorsally and laterally. 
Ovipositor small, yellow', hairy. 

Legs pale yellowish white, hind femora black at tips and hind tarsi slightly 
darkened. Mid tibia with a single long spur, hind tibia with two spurs, of 
which one is half the length of the mid spur, the other very small. 

Wings clear, veins yellow. Auxiliary well distinct, downcurved into first 
at half the length of the latter, third ending at middle of wing, the fork wide, 
first discal evenly curved, second and tliird bisinuate, the former strongly, 
fourth straighter, all reaching the margin. Costa with a very strong basal 
bristle, then about six very small ones, and about se\'enteen rather widely 
spaced bristles of considerable length. Halteres yellowish. 

Long r25 ram. 

Described from a unique female in good condition at time of description, 
now headless, taken at Cherrapunji, Khasia Hills, on 18th October 1920. In 
my own collection. 

Separates at couplet K K of Brunetti’s table of Oriental species on the 
yellow venter. 

Phorhynchus ciNCTiVENTRis, sp. nov. (Plate XIII, figs. 3, 6, 7.) 

9 . Head : vertex, frons and face at sides shining black, centre of face, and 
some mottling on low'est quarter of frons, orange. A vertical row of four 
bristles in a straight line, two, admedian, below lower ocellus, two, exteriorly 
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at centre of irons, foiir in a curved row, its convexity downwards, at two- 
thirds length of irons, and a median pair, their bases closely approximate, just 
above epistomal margin, from which there runs an impressed line between these 
bristles on lowest quarter of irons. An occipital row of bristles and a very 
strong genal pair, the shorter anteriorly, the longer po.steriorly directed. All 
bristles black, the frontal all reclinatc. Eyes minutely pale pubescent. 
Antennae, palpi and proboscis orange. ^Antennae with third joint very large, 
hiding the others, pyriform, acuminate, slightly infuscated at tip. Arista long, 
bare of two joints, the first minute, basally brownish, remainder black. Palpi 
with two strong bristles at tip, Lower edge with two strong bristles towards 
tip and a basal row of quite small bristles. Proboscis as in generic diagnosis, 
slightly darkened towards tip above. 

Thorax with dorsal margin very square-cut. Dorsum black, postalar calii 
yellowish, with closely set black seta). Pro-, lower half of mesopleuron, and 
pteropleuron, black, upper half of mesopleuron grey pruinose. Stemopleuron 
yellow, hypo-and meta-pleuron yellow with white pruinosity, the front margin 
of former ^\ith a large spot of black contiguous ^vith the same colour on 
pteropleuiou. Ajiterior spiracle prominent, pale. Two propleural bristles, 
a humeral, a notopleural, two supra-alar and one post-alar and a prescutellar 
row of six, all strong and black. Scutellum black, bare, with four strong black 
marginal bristles, the outer pair situated midway between base and inner pair. 
Metanotum dull black. 

Abdoiiien: basal segment dull yellowish, bind margin \rith a whitish 
band, narrowed at centre of dorsum. Second to fourth segments black, fifth 
yellow, sixth bhick witli oxtreni* hind margin yellowish, seventh and eighth 
seeininglv forming part of the ovi[)ositor, the former wth hinder margin \ery 
narrowly pale, and each with a lateral bristle. O\’ipositor cylindrical, acu- 
minate, slightly clubinized, pale yellowish whit?, ^^ith two long bristles on 
dorsal margins towards tlie b^vse, and an apical ring of long hairs, the whole 
organ covered with small bristles. 

Leys : front pair throughout yellowish white. Posterior coxae yellow^ 
(the hind cox® are partially concealed by the very incrassate hind femora)— 
mid femora and tibi® pale yellowish, tarsi darker, really owing to more 
closely set setul®. Hind fetnora with rather more than basal half yellow, 
outer half and extreme upper edge, wlficli is shortly pectinate, throughout 
black. Hind tibi© yellow, but appear black with extreme base only yeUow 
owing to the very closely st>tiihe ; liiud tarsi yellowish. Anterior cox® 
bristly at apices, iront tibi© with a single bristle on anterior edge towards 
the luidille, i)ostorior tibi® with a similar bristle and three apical spurs. All 
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tarsal joints with apical bristles^ and front metatarsus and posterior first t\v*i 
tarsal joints with a longitudinal row of small bristles in addition. The whole 
of the legs, except coxse, minutely black setulose. 

11 yellowish-grev, the apex very sliglitly infuscated. Venation as in 
P. afer, but the third and fourth discal veins are hardly bi sinuate. Hal teres 
pale yelloTV'. 

Long 5’5 mm. 

Described from a unique female, in good condition, taken dying round a 
bush in the Royal Botanic Gardens, Peradeniya, Ceylon, on 23rd May, 1920. 

Type in my own collection. 

This peculiar genus seems to l)e confined to Ceylon. 


TRYFETID.d^. 


Mellesis polistiformis, sp. nov. (Plate XV, tig. 9.) 

cT . Head dull brownish yellow, froiis exceeding in width one-third of head, 
paler yellow, vertex brownish with short while pile, ocellar tiiai^gie black. 
Below triangle, to middle of irons, runs an indeimite, very slightly darker bar, 
caused by there being a pair of admeciian patches of almost impeiceptible pale 
pile with a few very short white hairs. At middle of frons a transverse, irregular 
brown spot near eye margin on each side, prolongi‘d inwardly as a narrow 
streak, but not meeting in the middle. Junction of face and frons at level 
of antennal roots with an elongate brown spot bet^veen eye margins aiul suture. 
Frontal lunule darkened. Face distinctly convex, almost yellow, knobhod 
immaculate, except for a brown transverse stripe along e pi stomal margin, the 
ends of which are upturned to meet antennal grooves, A browji sj)(,t at lower 
corner of eye at junction (>f parafacialia and genm. Facial suture with a row of 
short pale hairs. Bristles golden brownish ; verticals two, ocellar wanting, 
upper orbitals wanting, lower orbitals two pairs, the upper reclinate, at level 
of and exterior to mid frontal spots, lower proclinatc, inwardly directed, in 
line with highest point of lunule, both pairs small. Lower middle area of frons 
with some scattered shc^rt brown hairs. Oenal bristli! vstrong, occipital row 
short, of a few' bristles only. .Vntenme dark yellow, arista black with yellow 
base. Palpi yellow, with a few' pale hairs, proboscis brown. 

Thorax reddish yellow', with short golden pubescence on dorsum and 
whitish hairs on pleura. Trarnsverse suture broadly interrupted towards the 
middle, its anterior side with a pale yellow^ stripe cro.ssing posterior half of 
mesopleuron and ending as a yellow spot on upper edge r>f sternopicuron. 
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Hypopleural spot, large, pale yellow, single, above it an indefinite dark spot 
each side of the brown metanotum, Scutellutn pale yellow, very narrow. 
Chietotaxy greatly reduced, — only posterior notopleural, two post-alar and two 
scutellar bristles, all brownish yellow. 

Abdomen strongly pedunculate, with apical segments clavate, reddish 
brown with thick covering of golden hairs. First segment with its bilobed 
base and its apex paler yellowish, seconrl with median paler strij:>e on posterior 
half and paler liind margin, third darker medianly, and with a fan of strong 
vellow bristles laterally, fourth and fifth with anterior margins blackened. 
Sides and venter unmarked, save for a paler yellow area laterally on second 
segment. None of the abdominal markings well defined, the colours sliading 
into each other. Genitalia small, dark brown, retracted. 

Legs brownish yellow, bases of posterior femora and tibioo and all tarsi 
paler, whitish vellow. Fore femora with three long strong black spines below 
mid tibise with a single stn)ng black apical spur. 

Wings vellow, fore margin abow' fourth vein intensely so, axillary region 
clear. A subapical triangular black s]x>t, based on costa between tips of 
second and third veins, with a[)ex in middle of first posterior cell midway 
between the tips of the cross veins. Sea)nd section of fourth vein straight, 
second basal cell alxmt four times as long as wide, first basal cell ciliate above 
second. Anterior cross- vein in line witli tip of first vein, beyond middle ot 
discal cell. Anal cell with its apex enormously drawn out, its tip hardly more 
distant from the margin than is tlie lower end of the ix)sterior cross- vein. No 
supernumerary wiim lobe. Halteres pale yellow. 

Long 9 5 nun. 

Described from a unique male in good condition taken at Sukna. 5(X) ft. 
(base of Eastern Himalayas), (II. A. Inglis) on 4th December 1920. In my 
own collection, 

liezzi’s original definition of MellcsU {Bull. Ent. Res. \I1. 114) would 
exclude this species on account of the spined fore femora, but in his more 
recent key to all the genera of tlie Dacinee {Phil. Jo. Sci. X\. 415), he admits 
species with spiuose femora to the genus. In favour of this species being 
correctly located here are the interrupted transverse suture, straight foiiith 
vein and absence r>f acrostichals ; agiiinst it is the convex face, as in Mona- 
croslicJius, Bezzi. However it Inia more affinities wth Mellesis than with the 
latter genus, though in some respects it forms an anncctant link lietveen then . 
In Bezzi\s table of Indian species of MeJIesis it separates on the spined femora 
refusing to fall into cither portion of couplet 1 (4), j^ossessing as it does characters 
, contrary to either line of the wuplet. 
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Euderlein {Zool Jarhb. Jenay Aht. SysL Zool, XLIIL 336-360; 1920) 
has recently described Polistomimetes minaXy gen. et sp. nov., from Sikhim, the 
descnptions of which I have been unable to consult. Until the ‘Higher 
Command * of Zoology makes a definite pronouncement in regaid to the acceptance 
or otherwise of post-war German work I feel justified in describing without 
reference to it. 

Staurella luteifasciata, sp. nov. (Plate XIV, fig. 2.) 

9. Head: vertex yellow, frons concolorous, its middle below slightly 
biownish, \sith a black, diamond-shaped patch, its upj^er angle truncate across 
a line just touching the lower edges of the posterior ocelli, between which the 
black area is slightly produced upwards, its lateral angles at the up[)er fronto- 
orbitals, and produced above them obliquely to eve marsins as brownish ill- 
defined streaks, its lower angle just above the level of the middle pair of lower 
orbitals. Face concolorous, strongly concave, epistoiiie prominent, Gens© 
concolorous, also lowerf hal ol occiput, the up|>er half of which is black, save 
for a vertical limulate yellow area continuous with the vertex and extending 
somewhat below the postverticals. Antennae with first two joiid^ yellowish, 
the third with extreme base concolorous, the remainder orange, three times as 
long as the second joint, with tip acuminate. First joint apically setose, second 
with the whole of the upper surface bristly. Arista brown, basal joint more 
orange, very short plumose. Palpi yellow with four or five strong bristles. Ocellar 
bristles absent, verticals strong, uiner pair parallel, outer divergent, ])ostverticals 
parallel. Orbitals 1 ; 3, the upper erect, the low er |X)rrect and inwardly 
directed. The uppermost lower orbital is on a level with, but external to, the 
upper orbital. The distance from the iippermo.st to the middle lower orbital is 
twice that from middle to lowest. (Occipital row weak. Genal strong. Ail 
black. Eyes in life purple, with green bands in the Jorm of a Maltese 

Tfmrax chestnut brown. Dorsum flattened, with fine black hairs. A 
median pale yellow strijx;, narrow’er anteriorly, from suture to a{)ex of scutellum, 
evenly broadened, so that on the scutellum, wliich is concolorous with the 
thorax, it occupies the middle third. A black admedian stripe starting from a 
black patch above the scapular bristle, interrupted over the {K)sterior half of 
the presutural area, and again broadened out from dorso-central bristle to 
posterior margin, not continued on to scutellum. From just within the upix^r 
posterior supra-alar to level with the dorso-centfal a short, subdorsal brown 
stnpe. Pleura chestnut brown, the dorso-pleural suture with a ycliowisli' 
white strii)e from humerous to wing root, anteriorly broadened to cover all tlie 
former, and slightly so towards the latter. Mctanotuin dark castaneous wit ii 
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jiietlian black stripe. Bristles black; humeral 1, noto-pleural 2, presutural 
wanting, dorso-ccntral present, .supra-alar 3, mesopleural 2, pteropleural 
strong, sternopleural strong. Scutellum with two basal and two apical bristles, 
all strono' and parallel. Its upj^er .surface is flattened like the thoracic dorsum. 

Abdomen castaneous brown, the sides of the dorsal surface of the first three 
se^^ments black, the base of the fourth slightly more broadly, and the whole of 
the fifth except a ineilian bar and the extreme hind margin, also blackish, but 
the markings on the two latter si^giinmts only visible when light falls on them 
from the side. Venter paler brown, a median black stripe broadly on first two 
segtnents and the hind margin of the fifth darkened. Ovipositor as long as and 
Goncolorous with abdomen, circular in section, as broad as last segment basally, 
apically acuminate, with a black baud all round the tip. 

Legs uniformlv yellowish. The bristles of the fore femora strong above, 
fewer and weaker Ijelow, 

Wings : stigma brownish yellow. From just beyond ti[) of first vein a 
marginal dark border, much broader apically. 'shortly but definitely interrupted 
at tip of thirtl vein, extends to middle of second posterior cell. Over posterior 
cross* vein and last segnumt of fifth vein a dark stripe, l)roadeued around upper 
end of cros.s-vein and on wing margin. A very faint infuscation, roimded 
over lower end of anterior cross- vein. Anal cell slightly shorter than second 
basal, anterior cross- vein at more than half the length of the disc a 1 cell. Base 
of third vein with about five bristles. lialteres yellow. 

Long, with o\’i[X)sitor, 0 mm. 

Described from a unique female, in }xufoot condition, taken on window, 
Sudiiganga, Matale, (Vylon, at dusk on IVth August 102L In my own collec- 
tion. 

This sjiecies fully accords with tlie generic diagnosis, save for the acuminate 
tips of the antennm, agreeing with N. nigrliKdn in the position of the anterior 
cross- vein. 


Stalrella zeylanica. A\hitie. 

In my descri})tiou of tliis s[>e(ies 1 w as in error in stating that the third 
Vein possesses onlv two basal bristles. This is so as regards the lower surface, 
but the upper surface has the vein bristly to beyond the anterior cross-vein. 

This would make the sj>ecies run out at Ptilona in Bezzi s key, but it is 
excluded from Wulp’s genus by the presence of the dorso-central and the 
number of orbital bristles. The head, too, is slightly wTder than high. As it 
agrees with Staurella in thoracic climtotaxy I leave it therein, in spite of the 
bristles of third vein being at variance with Bezzi s definition of his genus. 
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Rioxa punctatipleuba, sp. nov. (Plate XIII, fig. 4.) 

6 $ . Head yellow, a median brown facial spot above epistomal margin. 
Antennae and palpi concolorous, proboscis brown. Verticals two, postverticals 
parallel or slightly diverging, orbitals 2:1, but there may be adventitious 
smaller bristles above and l)elo\v the lower. The upper superior orbital nnich 
shorter than the lower. Ocellar absent. All yellow . Occipital row of thin, 
pointed, yellow' bristles. 

Thorax yellow*, with pale pubescence except over black areas. A presuturai 
sub-dorsal ovate black spot, a post-sutural dorso-central black bar, interior 
to which with its tip in line with the tip of the bar Lsan elongate black spot, 
w'hich may be fused with the bar, tints making its anterior end .spatulate. 
Before root of scutellmu the end of the bar is in-curved, and Itetw'een the 
two ends on each side there is .sometimes a inedum bnnvn spot. Sometimes the 
two in -curved ends and the median s[>ot fuse t^) form a complete tTos.s-bar. 
when the post-sutural thoracic markings all unite into a U-.shajX'd mark. 
Pleura yellow, a large black s[)ot on anterior margin of mesopleuron, another 
•tccupying most of central area of sternopleuron, another the lower half of 
pteropleiiron, and another on the hypopleuron. Meso pleural bristle single, 
ptero pleural strong. Scutollum pale yellowish, six bri.stleil, the middle pair 
weaker and the apical pair crosse<l. All thoracic bristles \’eIlow. i\Ietanotiini 
with sides and centre pale, and sub-dorsal broad dark browm bars. 

Abftoinen yellow with pale pube.scence. Third, fourth and fifth segments 
with basal black bands more or less interrupted at the middle of the dorsum 
the band on second segment often weak or absent. 0\i|M)siti>r brown with 
yellow apex, about as long as last two segment.'^. 

Legs all yellow. 

Wings with three oblique yello^vish grey bands, the first from tip of the 
subcostal vein slightly zigzag over tip of second basal and anal cells, fading in 
axillary region ; the second starting broadly on the costa before the tip of the 
second vein, and running obliquely over anterior cross-vein into discal cell ; 
the third starting on the costa about half way between tips of second and 
third veins above, and from tip of fourth vein below, running over posterior 
cross-vein and fading away in third posterior cell. Subcostal cell and extreme 
base of wing yeliowi.sh. Veias yellow, the second through the middle band, 
the fourth beyond posterior cross- vein, the latter, and the basal cross-vein, 
black. First vein bristly to tip, third vein to midway betw'een anterior cross 
vein and tip. 

Long 5*5 mm. 
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Described from 2 males and 3 female paratypes, none of them in good 
t’liougli condition to be regarded os the ultimate type, taken in Colombo 
in July, November and December 1911. In Colombo Museum and my own 

collections. 

This species does not belong to Rioxa, sens, strict ; but that genus is 
now, as regards the Oriental forms, merely an assemblage of sjjecies awaiting 
the specialist for proper dismemberment. 

In the generic definition Bezzi Lid. Mus. HI. Ill), states that the 

cephalic bristles should be black, but proceeds to add to the genus the stellata 
group, in which some of the frontal bristles are yellow. Edwards adds to the 
genus flaeicanSf exhibiting a totally different wing pattern, but his description 
is insLilhcient, as it is silent on the subject of bristle coloration {Jo. F. M. S. 
.Mils. VIII. 59). The presently described species also has the wing pattern 
dilferent from the sfxu-ies iticluded by liezzi, and further is at variance with 
generic cliaractors in the single meso pleural and strong pteropleural bristles, 
and the shortened anal cell. The all yellow liead bristles are quite exceptional. 
AgaiiLst its belonging, however, to Bezzi's second section of the family, wdiich 
divides oii this character, are the sj^iny tliird vein. }>ectinate arista, six-bristled 
scutellum, and a wing p.itteni wliich is equally at variance with TephreUu and 
Tephrosfoki, the only two jK)ssible genera wdiich could receive it. 

The publication of new species in all families, as they come to hand, ivhich 
is the purjxise of the present series of pajx^rs, is only justified from the systematic 
phut of view in that it calls attention to the many aberrant forms which the 
Inlian Fainia pmduces, and pro\ddes Specialists with material on wdiich to 
build up a siilHcieiit knowde Ige for [)ro[>er generic conception in their particular 
groups. Unless a new* s[wcies is so totally at variance with all known genera 
that it utterly fails to fall into one of them in its widest sense, the erection of 
new genera in such pajiors is. U* my mind, quite unjustifietl and a hindrance 
to the specialist, lienee I leave the present species in Riox^, contenting myself, 
as I have done in other instances, with |v>iutiiig out its discrejianoies from the 
generic definition. 


TEriinnis tribultcola. sp. uov, 

(^ 9 . Head yellow*, fn^us wider than one-third of head, sliglitly narrowal 
below, varying from jiale lemon to dark orange yellow, usually darker in 9 . 
with a darker limiform mark, convexity ujimost. across its middle, from centre 
of wliich projects a short line towards the ocellar triangle, and occasionally 
towards the auteunaD also, — this mark often not being apparent in the darker 
s|)ecimens. Ocellar triangle darkened. Face pale, in some specimens almost 
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wliite. Antennae yellow, the basal joints paler, with black bristles, the third 
joint bare, one and a half times as long as the second, rounded apically, with 
bare arista, which has the rather enlarged first joint orange, the second black. 
Bristles : verticals strong, the inner pair parallel, the outer divergent, brown ; 
postverticals parallel, very pale yellow, not much longer than the adjacent 
bristles of the’concolorous occipital row ; fronto-orbitals 2 : 3, the upper brown, 
the lower black,— (the type d* has an adventitious fourth lower bristle on one side 
between the upper and lower sets) ; ocellars strong, black ; genal strong, 
brown. Parafrontalia with short wliite hairs, only visible from above ; lateral 
epist:)iual margins with black, and genm with white hairs. Palpi and proboscis 
yellow, the former with -short black apical bristles. 



Tephritie tribulieoh. 

a. Larva in hibernating condition, natural size and magnified (X6J). 

b, Fly, natural size and magnified (X6|), 


Thorax : dorsum yellow*, the w*holc of the disc with an oblong black 
patch, leaving only all the margins yellow, the black colour extended forward 
on the mid-line to the neck as a black stripe, and incised at the suture, and, 
triangularly, on hind margm between the prescutellars, whicli stand on its 
hinder edge. These markings are only clearly visible in nibbed specimens, in 
fresh ones the dorsum is too thickly covered with \^ery jiale rather broad hairs, 
and in life appears olive green. Four small black spots at the insertions of 
the dorso-centrals and prescutellars. Pleura from pale to dark yellovr, stemo* 
and hypo-pleura with large black spots covering most of their lower halves, 
that on the former with a patch of pale hairs, Scutellum equilateral triangular 
yellow, darkened basally. Metanotum with a transverse yellow area immediately 
below the scutellum, the remainder black, with a linear black stripe running 
from below across hinder edge of metapleura, in front of root of halteres and 
posterior stigmata, to uppr margin of hypopleura, Chjetotaxy complete. 
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two mesopleural ; ptero- and sterno- pleurals strong, black, other bristles 
brown. Scutellum four-bristles, the apicals parallel and as strong as the 
subapicaJs, all brown. 

Abdomen : dull yellow, with wlutish bristles, appearing olive green in life, 
[n the male the basal margins, dorsally of the second to fourth segments is very 
iiidefinitety darkened, the fifth has ba sally two admedian and on eacli side a 
marginal black spot, well distinct. Lateral margins of third to 6fth segments 
strongly bristly. In the female the bases of all the segments are often 
blackened, but in uastained specimens the fifth and sixth (.sometimes also the 
fourth), show a pair of ba.sal admedian black spots, of which those on the dxth 
may be confluent. Fifth segment with lateral, sixth with lateral and dorsal 
hind margins with strong bristles. Male genitalia yellow, the type (taken in 
cop.), has a coiletl concolorons tubular process, as long, if unrolled, as the whole 
abdomen, w^hicli is of an increased diameter apically, othen\ise normal, small. 
Female ovipositor as long as the preceding four segments, brown, with black 
pubescence and tip, strongly flattened dorso-ventrally. 

Legs : uniformly pale yellow^ 

Wings: hyaline, lightly brow^nish infuscated as follows: — stigma (outer 
edge of wliich is often considerably darker) ; very indefimtely over upper 
outer angle of second basal cell ; over anterior cross-vein, at tip of second vein ; 
and mth apex more definitelv bkickened. In addition there is a browiiish band 
commencing on costa midw^ay between tips of fir^t and second veins, interrupted 
in first posterior cell, and exmtinuing along iwsterior cross- vein. Anterior 
cross-vein not mucli Ix^yond middle of di.scal cell, and only very slightly distad 
of tip of first vein. The cn:)MS- veins not parallel, the jxisterior sloping slightly 
inwanls posteriorly. Anal ceil with acuminate |X}int, as long as seamd basal. 
Third vein with two small bristles at its origin. Halteres pale yellow\ 

Long, without ovipositor, 6 mm. OvijKisitor 2 mm. 

Described from four male.a and six females mostly in good condition, taken 
on thistle at Shillong between 2oth September 1920, and 7th October 1920, and 
at Mawphlang on 10th Octolwr 1920, bv the Ini|>erial Entomologist and myself. 
Type male and al]o-tv]>e female taken in cop. on the same plant, <th October 
1920. Type and other specimens in my own collection. A considerable 
nimiber, taken on the s^ime plant at Shillong in previous years, in tlic Piisa 
collection seen by me. Except for the nou-ixirallelism of the cross- veins this 
Slides agrees well with the genus Tephritis Latr„ the much reduce<I wing 
fiattern, however, is verv different to its Indian congcnei^, ^and is more 
like Zonosema Loew, — but it cannot allocated to that genus on account 
of the pale occipital bristles, the costal spine, and the double mesopleural 

6 
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bristle. In Bezzi^s key to the Indian species of Tephitis this species runs 
to couplet 5 and separates from zonogastra Bezzi on the very different wiinr 
pattern. 

In life the species resembles a greenish Chcetodacus. 


Trypanea pentadactyla, sp. nov. (Plate XV, fig. 10.) 

Head : pale yellow, froas white-dusted, occiput with a black V-mark from 
vertex to neck. Autennfe, proboscis and palpi yellow, the first with the 
third joint short, acumitate with black, bare arista of w'hich the extreme 
base is yellow. Orbitals 1 : 3, the uppermost of the lower range further from 
eye margins and distinctly darker. 

Thorax: dorsum, scutellum and metanotiim pale slate grey, the two 
former with whitish bristles. Pleura greyish, with yellow pollen. Chaetotaxy 
complete, scutellum with two bristles. 

Abdomen : grey, with yellowish jwllen and . whitish bristles. Genitalia 
small, brown. 

Legs all yellow. 

Wings : costal bristle very stnmg. A dark bar from tip of auxiliary vein 
to middle of first posterior cell, leaving the e.xtrerae tip of first vein and first 
half of costal edge of marginal cell clear. Outer two-thirds of sub-maiginai 
cell are darkenetl except for a clear dot above the anterior cross-vein and two 
spots on the costal margin, between which the infiiscation Is much darker. 
A circular clear spot on the anterior side of fourth vein, between the cross 
veins, with a smaller, dark spot in the general infuscation above it, just below 
the third vein. Obliquely below the tip of the second vein the dark bar splits 
into five rays, which nm to the tips of the thinl, fourth and fifth veins and 
between the two latter, two others, equidistantly, to hind margin in second 
posterior cell. Upper outer corner of discal cell infuscatal, au abbreviated ray 
running from the tip of the anterior cross-vein nearly across the cell. Costa 
yellow except through the dark areas, with which it is (X)ncolorous. Sixth vein 
stopping short well before margin. Halteres yellow. 

Long 4 mm. 

Described from a unique male in fair condition, taken at Banhar, North 
Bihar on 13th March 1921. (H, A. Inglis). Type in my own collection. 

The much greater amount of infuscation between the tip of the auxiliary 
and the anterior cross veins, and the upward directed apical ray to tip of the 
third vein, amply distinguish this species from its two Indian cooireners which 
have the frontal bristlas arranged 1 ; X 
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DlOPSIDiE. 

Teleopsis BiPUNCTiPENNis, sp. uov. (Plate XIII, fig. 1.) 

Head : width across tips of eye stalks times that of thorax in male, 
twice that of thorax in female. Frons black, ocelli golden, on a somewhat 
elevated triangle. A subtriangular reddish spot below and exterior to ocellar 
triangle, eye stalks and occiput reddish, a triangular black area based on eyes 
extends along eye stalks above until it fuses with the black vertical area, 
which extends backwards, broadly, to neck, which is reddish. Frons with 
short black hairs and a long bristle above at inner corner of eye, and divided from 
face by a black ridge, more distinct in male. Face reddish, with pale silvery 
pubescence and hairs. Epistome distinct, mouth parts hidden, except yellowish 
labelhe, which are strongly ridged. Antennse reddish, second joint with 
apical margin dark with short black bristles, outer margin of tliird below the 
black, bare, arista with pale yellowish pubescence. 

Thorax : shining black, with sparse long soft erect hairs. Humeri and 
pleurae with pale pubescence. A noto pleural bristle, no longer than the dorsal 
hairs, and a long, strong, supra-alar. Metapleuial spine short. Scutellum 
concoloroits, with sliort black hairs and an apical pair of long, brownish-black 
spines, each of which bears at its tip a long black bristle, twice as long as the 
spine itself. 

Abdomen : black, shining, the terminal segments in both sexes down-curved 
and somewhat swollen. Lateral margin with a fringe of short, soft, black 
hairs. Male genitalia concealed, in female a pair of small yellow lamellae 
visible. The membrane between the segments, when exposed as by the down- 
curving of the apical ones, pale brownish. 

Legs : coxae yellow, fore pair with shining wliite pubescence on basal half 
exteriorly. Fore femora reddish-yellow, iiicTassate, with a row of short black 
teeth and some longer hairs below, darkened apically, with shimmering w'hite 
pubescence sparsely distribute^^l over posterior side, and concentrated in a 
patch at inner edge of apical infuscation on anterior side. The pubescence 
only visible when 'riewed with tip of femora towards observer. Posterior 
femora yellow, with apical tliird bhvek. Fore tibiae black, except for the 
extreme base, yellow. Mid tihm basally yellowish, darkening to dark brown on 
apical two-thirds, hind tibiai with basal half yellowish, darkening to dark 
brown on apical half. Tarsi yellowish, except fore metatarsi, which are brown 
exteriorly, the inner sides thickly furnislieil with bright golden pile. 

: extending beyond the tip of abdomen, infiiscated, with sub apical 
clear patches in sub-marginal and second posterior cells, the latter iimnediately 
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beyond the posterior cross-vein. The infuscation fades to almost clear in 
the costal and axillary cells. Halteres yellow. 

Long : 5 to 6‘5 mra. the female distinctly the larger. 

Described from five males and seven females, all in good condition, and all 
taken at one sweep of the net on leaf of a plant growing in the water at edge of 
the Suduganga river, on 10th August 1919. Most of the insects were on the 
underside of the leaf, which was not more than six inches above the water. 

Type, allo-ty})c, and ten co-types in my own collection. 

MUSCIDiE. 

Idiella ExnDiELLOiDES, sp. nov. 

:.frontalia black in male, very dark browiush in female. Para- 
frontalia greyish silvery, with a black spot around the bixse of eacli frontal. 
Male frontalia at narrowest about as wide as first antejuial joint, female one- 
fifth of head. Face and epistome shining, very dark brown. Antenna) black, 
third joint grey-dusted. Arista black with base yellowish. Rays long. 
Occiput black, getia) yellow^ with long soft concolorous hairs, at base of each 
of which there is a small black dot. Proboscis and palpi black. 

Thorax : ground colour of dorsum dark metallic green, with grey jwllen, 
closely covered with black ilots, from each of w’hich arises short hair. Viewed 
from in front there are black median and dorso-central stripes, jiot at all 
distinct. Scutellum concolorous with luesonotum, the apical margin shim- 
mering silvery. Pleura whitish yellow, with long soft hairs of siiine colour, 
arising from small black dots. Chietotaxy : 4 prescutellars~a humeral — 2 
notopleural— antreior supra -alar 1 — posterior 1-3 — (the latter on [)Ostalar 
callus) — '2 mesopleural, pteropleural weak — sternopleural 0-1, strong. JScutellars 0, 

Ahdoniea : male dorsum shining dark brown, lateral margins of first, 
second and third at base yellowish brow'u, of remainder of third and fourth, 
including tip of the latter, daik jnetallic green. Female dorsum with all first 
and basal half of second segment pale brownish yellow, apical half of second 
third and fourth dark browm, lateral maj^ins and tip of fourth bmadly .shining, 
dark green. 

Ijegs : femora black with dark green metallic reflections, tibiae yellow, 
apically darkened to a varying extent, sometimes over all the apical two- 
thirds, first joint of fore, first tw’o joints of posterior tarsi whitish yellow, 
remainder black. 

Winfji > : co.sta infuscated in front of second vein, the band extending, 
8uba|ncally, outw’ards and downwards to bend of fourth vein, fading away 
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below, the ai)ex, below tip of fourth vein and exterior to it, clear. Squamee 
white, mar^n of lower somewhat darkened. Halteres orange yellow. 

Long 5*5 mm. 

Described from a pair (type ami alio- type), in good condition, taken on a 
flower shrub, Shillong, 13th October 1920, by the Imperial Entomologist 
and a female, in indi ferent condition, on a hedge in the native village, Shillong, 
on 12th October 1920. All in rny own collection. 

This .species has the small facies of a Emliella, and Ls very like qmdrinolata 
Bigot superficially. 

Euidiella discolor. Fab. var. nigripes. (nov. var.) 

Read : black, i)arafaciaLia with some sliinimering silver grey spots : lunule 
and sides of face except for median triangular patches brownish. Genas yellow 
with long yellow hairs, .\ntemuo. proboscis and palpi blackish, third joint of the 
former grey-dusted. Arista basally yellow, reminder black, rays few and short. 

Thorax : dark green with .some greyish p>ilen and very numerous black 
spots eac‘h bearing a hair, scutellum concolorous, its apical margin narrowly 
whitish shimmering. Pleura yellow, w’itli long concolorous hairs. Chaeto- 
taxy humeral 1 : presutural 2 : supra-alar 2-3 : prescutellar 2 : notopleural 2 : 
mesopleural in a fan ; steniopleural 1-1: usual hypopleural fan. Scutellars 6. 

Abdomen : extreme base black. First tliree segments dorsally yellow, 
their hind margins black banded, with a median black stri})e greatly broadened 
on the third. Fourth segment silvery yellow-grey, black spotted, liind margin 
black. A faint median dark strijK?. 

Legii : fore coxro dark grey, siqx^rficially appearing black ; posterior pairs 
obscurely brownish. .\11 femora black, fore tibia) black, ix)sterior pairs dull 
brown. Fore metatarsus and first three joints oi |x>steriur tarsi ycUowdsh, 
renuiinder black. 

: clwir, absolutely without trace of iiifuscatiou at ti}) of second vein, 
f^qiiaiuio and halteres [Rile yellowish. 

Long 7 mm. 

Described from a unique male in goiul condition, taken at Emelura Estate, 
Maskeliya, Ceylon, between 25tli and 29th December 1919. In my own collection. 

In a long series of A*, discolor from various localities in Cevloii and North 
Lihar, 1 find the vellow fore coxio aiul base of lund femora constant, whether 
belonging to true dMor or form nviscina, Hondani. Normal specimens 
occurred in company with this s[>ecimen, which, further, is distiuctly larger 
fhaii any snob seen bv i?ie. I give it, until more material comes to hand, 
^'Hrietal rank only. 
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Euidiella Niia, sp. nov. 

(J. Head : black, parafacialia with some greyish shimmering spots. Antenna 
and proboscis black, third joint of former grey-dusted. Palpi dark brownish 
Genae and a narrow postocular margin whitish grey, the former with long 
concolorous hairs. 

Thorax : very dark blue, with a little wliitish pollen and numerous black 
spots, each bearing a short hair. A median and dorso-central black stripes, 
indistinct. Scuteilum concoloixms with mesonotum, with apical margin 
shimmering silvery. Pleura obscurely blackish with greenish brassy reflections 
hairs sparse though long, black, whitish above base of fore cox» and on 
sternopleuron. Chaetotaxy : humeral 1 : presutural 1 : supra-alar 2-3 ; 
prescutellars 4 : notopleural 2 : a mesopleural fan : sterno-pleural 1-1 : a 
hypopleurai fan. Scutellars 6. 

Abda/nen : duUy shining greenish blue, with grey pollen, the first segment 
dark, blackish. Second and third broadly black banded on fore and hind 
margins, and with a median black stripe. Fourth segment similar, but basal 
band, except laterally, and median stripe narrow. 

Leffs : fore coxae black, grey -dusted, posterior pairs yellowish browm. All 
femora, fore tibiae and tarsi black, ^wsterior tibiae and tarsi dark brownish. 

If z/igs : clear, very slightly smoky, but not definitely uifuscated except 
aroimd the humeral cross-vein. Squamae smoky brown, haiteres orange veliow. 

Long 6‘5 mm. 

Described from two males in good condition, taken at flowers, Coonoor, 
on 25th September 1920 

Type and co-type in my own collection. 

Metallea plavibasis, sp. nov. 

9 . Head : frontaha brown above, shading to orange at lunule, containing an 
elongate triangle of shimmering pale golden pollen, the base of which contains 
the ocelli, its apex reaching half w*ay down frons. Parafrontalia of a Mniilar 
shimmering pale golden pollen. Frontal width one-quarter of head, slightly 
but distinctly more narrowed at vertex than in notata. Fac'e yellow with a 
little grey pollen in sub-antennal depression. Parafacialia continuous and 
concolorous with parafrontalia. Genae similar, with white hairs. Epistoiiie 
shining pale yellow, palpi concolorous, with brown tips, proboscis black. 
Antennae orange, third joint white-dusted, arista black with orange bavsc, 
naked. (Under a high power microscopically pubescent). Occiput black on 
upper, yellow on lower half. A yellow triangle, its base upmost, from vertex to 
neck. Upper posterior eye, margins narrowly grey. 
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Thorax: dorsum metallic green, so thickly dusted with yellow pollen as 
to lude the ground colour entirely unless rubbed, the whole ap{)eaTing dull olive 
instead of the bright green of notata, with black spots at the bases of the bristles 
Scutellum concolorous, pleura? also, but when rubbed the ground colour appears 
blackish. 

Abdomen : first segment pale yellow’, sometimes second and third also, or 
these tw’O segments reddish brown, their hind margins alw’ays narrowly pale 
yellowish banded. Second segment sometimes with subapical transverse 
brown flecks towards the sides, third segment with subapical black band 
sometimes obscure, sometimes clear cut and more greyish, fourtli and side 
inarmns of second and third grey with black spots from which arise bristles. 
\ median black stripe throughout, sometimes absent on first segment, some- 
times broadene<l T-shape sub-apically (in which case the hind margin is 
narrowly yellow bandetl as the next two always are), this stTi|)e interrupted 
where it cros.ses tlie apical yellow bands. Venter yellow, with lateral grey 
spots, small on second and large on tliinl segment. Fourth all grey. 

Legs : coxae dark grey ixjlliuose, femora yellow, their apical halves black- 
ened to a varying uidth, the extreme tips yellow : tibi® yellow, the tips more 
or less darkened : metatarsi yellow, remainder blackened, 
clear, squanno white, halteres |)ale yellow. 

Long 5-6*5 mm. 

Described from twenty-iuur females all in good condition, taken at 
Suduganga, Matale, Ceyh)n ui January, .March, June. August an<l October of 
various years, one at fresli cut earth, remainder on windows. Type and co- 
types in my own collection. 

Amply distingulsluHl from noicUa (v. d. W.) by the yellow bases of the 
femora and the entire absence of sliiniiig green on the abdomen. 
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PLATYEDRA GOSSYPIELLA, SAUND., THE PINK 
BOLL-WORM, IN SOUTH INDIA, 1920-1921. 


BY 

E. BALLARD, B.A., F.E.S., 

Government Entomologist, Madras, 

[Received for publication on 4th March, 1922.] 

The investigations into the habits of the Pink Boll-worm for the season 
1920-21* were a continuation of those started in 1919.^ They were designed 
to act as a check on last season’s observations and to find if possible some 
means of calculating in terms of rupees the actual loss likely to be sustained 
by the raiyat. From this should follow some results wliich would show the 
extent to which the Pest Act had benefited cotton growers in those districts 
in which it has been enforced. As was the case last year, no signs of long- 
cycle larvae being produced were found, and the infestation of the new crop 
must come simply from survivors of the last generations produced in the 
previous year. The problem of how the Pink Boll-worm tides over the dead 
season even to the small extent of which it is now capable has yet to be 
elucidated. This paper only gives figures of the rate of increase once the 
first infestation of the crop has started. 

Measurements were made of all larva found in cotton bolls. These 
were grouped under three heads : those under 5 mm. in length, those between 
5 and 10, and those over 10 mm. The percentage of these to one another 
at any time should give an indication of the rapidity with which broods 

♦ All notes on the Pink BoJl-woim snd Earvu spp. refer only to the southern distriota of 
the Preeidenoy as practically no work has been done on these pests in the northern cotton 
tracts. 

' Ballard, E. “ RcBults of Inveetigation of Bionomics of PMyt^ra gossupuHla (Saunders) 
in South India." \ih KntnmohgiMl Afeefinj. PttS'7, pp. 70-82, t, (Dec. 

1921 ). 
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succeeded one anotlier. A high percentage of -o larvse would show that 
there had recently been a fresh brood and so on, It seemed last year at one 
time (27th March-8th May) that tlie length of the larval life was somewhat 
prolonged, the majority of boll-worms found in green bolls for these five weeks 
being between 5 and 10 inm. in length, while later on the generations over- 
lapped considerably; from this it seemed that t^e larval life during the 
second part of the season (June- August) w^as shorter. These observations 
liave not been confirmed by the measurements taken this year (1920-21); 
no such preponderance of -{-5 larvae being found between the same dates. 
It will be seen from Plate XVI, fig. 1, that generations succeeded one another 
with equal rapidity.* Some attention was given to E. Jabia and E. insulana 
and notes made on the degree of infestation of green bolls and the amoimt of 
damage done by them compared to the amount done by the Ihnk Boll-worm. 
The results obtained are given in anothT part of this paper. 

Rate op increase in green bolls. 

Last season the increase in boll-worm population was calculated frojn 
1,000-2,000 green bolls examined weekly. This year another plaji was 
followed. A field of about 4 acres was placed at my disposal by the Central 
Farm. The cotton plants in tliis were divided up into lots of 100 eacli and 
all green bolls from one plot were examined weekly, a different plot being 
taken each week. It ’was hoped that by this means a fair average for the 
whole field would be obtained, and at the same time the amount of infestation 
for Coimbatore District might be estimated, as it was considered to be unlikely 
that raiyais' fields in other parts of the district would be more badly afiected. 

The plants germinated well, but later on in tlic season did not flourish 
and very few bolls were set compared with what might be considered a good 
average field — many of the plots giving a very uneven yield, the highest 
number of boils gathered from any block being only 862 for the season 
and 1,412 for the kar or summer picking. Plate XVI, fig. 2 gives the degree 
of infestation week by week and also the increase in boll-worm population. 
For the purpose of calculating the latter only actual boll- worms found were 
counted, and reduced to terms of population per 100 bolls. Plate XVII, fig. 1 
gives the same calculations from 1919-20 season. The most striking feature 
noticed, when comparing the two charts, is that whereas last year, towards 
the end of the season, i,e,, after 8-VII-20, the percentage of population was 
far higher than the amount of infestation, in this year this was not nearly 


’ BaUardf E. ibid. 
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SO marked, the population keeping about the same figure as the boll infestation. 
It IS higher during the interval between first and second crops and rises again 
at the end of second crop, just before plants were pulled up. The infestation 
for the same week (second week in July) in the two years is the same. 


Table I. 

Number oj bolls sef by plots oj 100 plarUs and degree oj injestation. 
11-XII-20-23-V1I-21. 


Xo. of 
plot 

No. uf 
gi-een 
bolls 

Infestation 

Actual 

population 

Platyedra 

j 

Date 

1 

Remaeks 



j (Porcent.age.) 




1 i 

3o 



ll-X 11-20 1 

Very young bolls not examines. 

{] 

104 



18-XEI-20 , 

First Platyedr^t eggs found on 
17-XII.20. 

12 

76 



2O-XI1-20 i 


IS 

2aj 

2'44 

.5 

1-1-21 


24 

ITS 

i 2-24 

4 

S-I-21 


30 

209 

16-74 

‘>7 

15- [-21 


36 

40.5 

^ S-64 

27 

22 -r -21 

From this week green bolls of all 
.ages were collected. 

42 

770 

441 

17 

29-E-21 


48 

862 

1 243 

11 

5-1 [-21 

9 larvie 10 mm. in length. 

54 

556 

j 5' 5 7 

22 

1-2-II-21 


liO 

709 

.5-, 53 

39 

i9-n-2i 


66 

,3.5-1 

i 1214 

36 

-2<>-T[-2l 


72 

.343 

14-86 

26 

5-I1I-21 


78 

23.5 

10-21 

9 

l2-[It-2l 

All krv^aa 10 mm. 

84 

340 

8 82 

9 

19-in-21 


no 

169 

14-79 

14 

2G-.IU-21 


96 

255 

12-15 ! 

30 

1 2-lV~2l 


112 

19.5 

1309 : 

!4 

j 9 IV-21 

84 examined as remainder were 
eaten by rats. 

118 

118 

1-53 

-y 

16-[V-21 

53 bolls eaten by rata. 65 
exanuned. 

124 

101 

7-92 

7 

2.3-IV-21 I 


1.30 

114 

13-15 

IS 

30-IV-21 ! 


136 

124 

17 74 


7-V-21 1 

34 —5 mm. Maximum number 
in one boll 11, 10 of which were 
—0 mm. 

142 

148 

22-97 

7il 

14-V-21 

Slaximum in one boll S 

148 

i 648 

.5-55 

51 

21-V-21 

>[aximiim in one boll 6. 

1.34 

S 869 

2-18 

17 

28-V-21 


160 

' 1,412 

6-30 

92 

4 -VI-21 

69 larvae — 5 mm. 

166 

6<H 

1506 

71 

ll-VI-21 

j 

172 

343 

24 78 

59 

18-VI-21 

1 

184 

.593 

32-37 

140 

2-VII-21 

i 92 hirv.'c + 10 mm. 

190 

.300 

41-33 

141 

1 9-VI1-21 

1 Maximum number in one boll 7. 

196 

j 106 

27-33 

23 

; 16-VTI-21 

i Maximum number in one boll 6. 

202 

1 108 

1 

9-26 

7 

1 23-Vn-21 

Plants all pulled up by lat 
August. 

A.{ter 4-VI-‘21 young 

and formed bolls 

were examined separately. 


It has been no tad that the boll- worm avoids young bolls but prefers those 
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three-quarters to fully grown. The figures given below support this 
observation. 

Table II. 


Showing boll- worm population in young bolls and bolls f to fidly gfotvn. 


Number of 
bolls 

J to fully 
grown 

Young 

Population 

a b 


a 

b 

1,412 

470 

942 

17 

3 

604 - 

353 

251 

68 

4 

349 

287 

62 

56 

3 

377 

357 

20 

5.1 


593 

668 

25 

140 


' 300 

288 

12 

141 


106 

57 

49 

19 

4 

108 

35 

73 

3 

4 


Damage to whole crop from experimental area. 

As the crop in the experimental area ripened and picking began, counts 
were made of the actual damage sustained by the crop. At first the ripe 
bolls were picked whole from the bushes and brought into the Insectary for 
examination ; later it was found that some were lost and in other cases the 
hipas separated from the capsule. Examination w’a,s then made in the 
field a.s the crop Tvas picked. 

One boll-worm only eats two or three seeds, therefore, as a rule, would 
only damage one locule, or one lock so far as the destruction of .sewl is 
concerned. But in adilition to this, the lint is often stained, fungus spores 
get in through the escape hole made by the mature larva, and threa<ls <d 
the lint are often stuck together. Taking all tliis into consideration, and 
also the fact that healthy seeds in an attacked boll are also affected, it was 
assumed that a locule attacked was to all intents and purposes a locule lo.st 
and that its contents were valueless. This is not true in every case and 
depends on the age of the boll when it was first attacked, but for the purpose 
of arriving at a rough estimate of the loss to the crop due to Pink Boll-worm 
it is probably accurate enough. It is calculated that the results obtaiiu'd 
give an outside figure and that the actual losses due to Pink Boll-worm fall 
well inside the estimate made. 

In Table III are given the details of examination of ripe bolls from the 
4 acres of cotton on the Central Farm, 1020-21. In some ways the figures 
are unsatisfactory : not only did some stealing of kapas take place, but cattle 
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roin a village just on the boundary of the field, which had been recently 
acquired, often strayed into the crop and did more damage than many bolU 
worms. The loss of some ka})as which fell from the ripe locales also contributes 
to inaccuracy, but even taking all these factors into consideration the 
results obtained are not without interest. It may be noted that a boll damaged 
by Eafias might at times have been mistaken for one damaged by Plaiyedra, 
but the effects of the working of the two insects are generally very easily 
differentiated after a little experience,' and it is not likely that very much 
iuiiccuracy has crept in owing to the work of the two boll-worms being 
confused. Earias also generally confines its attention to buds and young 
bolls and in any case is always present in much smaller numbers than the 
Pink Boll-worm. 


Tablk III. 

Showiiig the d^ails of examinalw}i oj ripe hoUs Jrorn 4 acres of cotton on 
Central Farm, 1920-21. 


Date 

No. of 
bolls 
collected 

No. of 
bolls 
damaged 
Plaly^ra 

No. of 
locks 
damaged 
Platy^ra 

Week ending — 

6-II-21 

10.023 

4,511 

6,300 

12-11-21 

8 ,. *528 

2,692 

3,398 

19-11-21 

8,596 

1,888 

2,375^^ 

26-11-21 

13,328 

2,369 

2,654 

5-111-21 

26,904 

3,455 

3,9194 

12-III-21 

25,604 

1,728 

1,816" 

19-111-21 

22,469 

1,454 

1,5194 

26-III-21 

11,664 

1,071 

1,2294 

2-IV-21 

8,609 

636 

730" 

9-rV-21 

5,340 

717 

867 

lfi-IV-21 

10,598 

2,281 

3,102J 

23-IV-21 

4,643 

1,338 

I,34G 

30-IV-21 

8,050 

2,848 i 

3.l34i 

7-V-21 

3,688 

1,504 i 

i,708J 

14-V-21 

3.547 

1,419 

1,6654 

21-V-21 

3,693 

1,942 

: 2,746" 

28-V-21— 11- VI-21 

Interval between season and kar 

18-VI-21 

10,970 

5,527 

9,462 

25-VI-21 

; 13,704 

4,963 

8,088 

2-V1I-21 

16,77tV 

5,331 : 

8,2274 

9-VII-21 

7,617 

3,658 1 

6,593i 

lft-VII-21 

4,876 

1.893 ^ 

3,4034 

23-VII-21 1 

2,402 

1,021 

2,003 

3(>-VII-21 

79.3 

464 : 

8444 


Remarks 


Bolls not picked from West 
side of field reducing 
by about 

;ni acre. 


End of season. 


’ Gougb, H. L. Nature of damag< 
'Viioa, Cairo (1910). 


rione bv Piuk Boil -worm. Btdklin .Ya 2, E>Uumr>(ogi<'al 
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Plate XVll, fig. 2 shows the same thing in graphical form, calculated in 
percentages. From this it will be seen that the percentage of locks destroyed 
is roughly § of the percentage of bolls attacked for the first or season picking, 
and approximately half for the kar picking. From this it follows that for the 
har picking not only are more bolls actually attacked but also the amount 
of damage done is proportionately greater for the amormt of infestation. 
Plate XV 11 fig. 2 also gives the loss due to Eaiias^ but that will be referred 
to again later. 

The total number of bolls damaged by Platye ha for the season picking 
was 31,873, out of 1,75,284 bolls collected, that is to say, 12*47 per cent. 
Out of these 31,873 bolls, with an average of 3*6 locks each (the number of 
locks in a Cambodia boll varies from 3-5), 7.e., 114,741 locks, 36,812 were 
damaged, that is to say, approximately 33 per cent, of the bolls damaged 
were a total loss. This makes tlie damage due to the Pink Boll-worm for the 
season picking about 4 per cent. As stated above, this figure is, of course, 
only approximate and represents the maximum loss. It is not claimed that 
this figure would hold good for the whole Presidency or even for the district 
as in some parts of Coimbatore the infestation is always lower than on the 
Central Farm. 

For the kar picking it was found that the actual loss is a little less 
than \ of the percentage infestation. In view of the increase in the boll- 
worm population as the season progresses some such result might have been 
expected. For the hir picking 57,228 ripe bolls were collected. Of these 
22,247 or 39*95 per cent, were damaged by Pink Boll-worm. The 23,857 
bolls represent 82,285 locks. Of these 38,622 locks were damaged— this 
represents 10,728*3 bolls^total loss of 18*7 per cent, or approximately a 
little less than half the total green boll infestation. The great difference 
between the loss in the season crop and the kar crop is very noticeable. If 
the kai picking is taken as 40 per cent, of the total picking this w’oiild mean 
a loss to the whole crop of 11 per cent, which is probably a fair estimate. 
It does not however take into account the losses due to Eariaa^ or to 
premature bud-fall due both to Earias and to other causes. 

A few notes were made on the amount . of the food required by oiui 
Platyedra larva to complete its development. These notes were made in 
the following way. Attacked bolls were opened and examined seed by seed* 
the number of seeds totally destroyed was noted, and every escape hole cut 
was taken as an indication that a larva had been in the boll. The results 
are tabulated below : — 



PLATE XVII. 
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Table IV. 


i^howmg the amount oj Jood reqmred by Plalyedra larvce jor dt^^ehpinent. 


Serial 

No. 

No. and 
flize of 
larva 

No. of 
locka 
damaged 

No. of 
seeds 
damaged 

Escape 

holes 

Rehabe.? 

{ 

1 -f- 10 mm. 

] 




1 


[ 2 

4 

+ 


1 

1+5 mm. 

/ 




2 

1+5 mm. 

1 

2 

— 


3 


1 

4 

+ 


4 


1 

3 

+ 

2 seeds only nibbled. 

0 


1 

3 

+ 


6 


1 

6 

+ 


7 

2 — 5 inm. 

2 

2 



8 


2 

7 

+ (2) 


9 


3 

G 

+ (2) 


10 

1+10 mm. 

1 

4 

— 


11 

2 + 10 mm. 

2 

4 



The?e larva measured exactly 






10 mm. 

12 


1 

i 

i + 


13 

2+10 mm. 

O 

4 ■ 

: + 


U 

1+10 mm. 

1 

4 

; — 


15 


2 

5 

+ 


16 

1—5 mm. 

1 

2 

- 


17 

2—5 mm. 

I 

2 




18 

1 — .5 mm. 

3 

9 I 

+ (2) 

£artas had also damaged thlf 

19 

1 + 10 mm. 

1 

i 

5 

+ 

Doll 

20 


2 ' 

i fi 1 

! 

+ 


21 

1+5 ram. 

2 

2 

_ 


22 

; 1 + 10 mm. 

1 

1) 

+ (2) 


23 

1 + 10 mm. 

2 

7 

+ 


24 

1+6 mm. 


2 

— 

One ^eed only nibbled. 

25 

•• 

1 

2 

+ 


26 


1 

. 3 

+ (2)^ 
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Table Y\—contd. 


Serial 

No. 

No. and 
size of 

No. of 
looks 

No. of 
seeds 

Escape 

holes 

Remarks 

larvie 

damaged 

damaged 


27 ■ 



2 

+ 


28 



5 

+ (2) 


21) 

1-1-10 mm. 


1 

- 

No staining of kapus. 

30 


2 

5 

+ (2) 


31 


1 i 

4 

+ (2) 

Also damaged by Earias, 

32 


1 

2 

+ 

Lock entirely destroyed. 

33 

1+5 mni. 

h 

1 



34 1 


3 

9 

+ 

Larva had entered from the tup 

1 





of the boll and although over 

6 mm. in length had been 
feeding on boll wall and had 






only jtiat began to attack the 
seed. It was feeding free in 
the lint. 

35 


H 

8 

-f 


36 


1 

2 

+ 


37 

1+10 mm. 

2 

5 

+ 

I^arva measured exactly 10 ram. 

38 


i + \ 

3 

1 

+ 


39 

i 


i 

i 

Boil undamaged by larva mak- 
ing cocoon on bracts. 

40 


1 

4 

-f (2) ' 

41 

1+10 mm. 

1 

! ^ 

+ 


42 


J ' 

i 

1 T2 

+ 

Boll attacked by Saprophytic 





fungus. 

43 

1 


u 

4 

+3 


44 

1+10 mm. 

1 

4 

+ 


46 

1+10 mm. 

i + h 

5 

+ 

Larva had made a cucoon by 






rolling up a leaf in the cage. 

46 


1 

1 

+ 

Boll only half -grown. 

47 

1+10 mm. 

i + i 

3 

+ (2) 

Two holes in two different lock.s. 




In one locule two seeds 






damaged, in the other fully 
fed larva inside a seed. Sug- 
gested that 2ad “ Escape 
hole ” was an entrance hole. 






This in ray opinion is very 
doubtful. 

48 

, 

i + i 

4 

+ (2) 

One seed eaten in one locule, two 




in another. 
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Tablk IV — contd. 


Serial 

Na 

No. and 
size of 
larvse 

No. of 
locks 
damaged 

No. of 
seeds 
damaged 

1 

Escape ' 
holes 

UnuiJiKij 

49 

1 + 10 mm. 

14-5 mm. 

i+i+i 

i 

+ - 

3 seech) eaten in one locale, one 
ill each of the others. 

50 1 

1+10 mm. 

1+5 mm. 

1 i + 4 

4 

■ 

3 seeds eaten in one locale, one in 
each ui the others. The small 
larva had eaten through the 
septum dividing two locks. 

51 


4 + 4 

5 ^ 

-r (2) 


52 


1 + 4 

4 

+ (2) 1 


53 

1 + 10 mm. 

All 


i (2) 1 

BoU wa*? 4 ill diameter and com* 
pletely destroyed. 

54 


2 

5 

+ (2) ; 


55 


4+4 

2 

+ ? 2 I 

Doubtful whether one or two 
larvae bad been in hole. Bat 
probably only one. 

50 

67 

1 + 10 mm. 


4 

5 

+ ? j 

One escape bole half*made. one 
complete. 

58 




- 

Eariii^s eating boll rind. 

59- 

1+10 mm. 

( 2 

4 

i 

3 seeds eaten by larva. 

1 

1 — 5 mm. 

1 




60 1 

2+5 

1 + 10 

1 ^ 

9 

+ 4 

One lock attacked by fungus. 

01 

1 +6 

2 

2 

. + (2) 


62 

f 

1 + 10 1 

4 

6 

+ 3 

i 

63 1 

3 +6 i 

3 

9 

+ 2 


1 

1 — 5 ) 





64 1 

1 + 10 ] 

10 — 5 J 

3 

9 

+ 


65 

1 + 10 mm. 

2 

6 

+ 2 


06 

1+5 inm. 

1 

2 

+ 2 


37 

6 (-5) mm. 

3 

(i 

+ 


68 

1 (5) mm. 

2 

3 

+ 




180 


PLATYEDKA GOSStPlELLA, SAUKb. 


Table IV — contd. 


Serial 

No. 

1 No. and 
! sue of 

larvffi 

No. of ! 

locks 1 
damaged j 

No. of 
seeds 
damaged 

Escape | 
holes 1 

Rsmarks 

69 1 

l(+5) ] 

3 

6 

+ 

Whole boll destroyed by KaHoA ? 

1 

70 1 

3(+ 10) J 

1 + 10 1 

1 

0 

G 

+ 

+ 10 larva parasitized ; 

t 

71 

3+5 J 

1+5 

1 i 

2 


escape hole half-made. 

72 

1 {+ 10) 

3 

0 

+ (3) 

Larva parasitized. 

73 


4 

8 

1 +(3) 


74 

1 + 10 

4 

G 

1 + 

Locks all partially damaged. 

76 1 

1 + 10 ] 

4 

6 

+ {2) 

Larva parasitized 

1 

76 

, 1 +5 J 

! 1 +5 

! 

i 

1 

2 


Seeds attacked but not eaten 

77 



entirely. 

Attacked by bmoteria. 

78 1 

1 + 10 1 

3 

8 

+ (2) 


\ 

79 

1 1 + 5 J 

1 

1 



1 

Unidentihed larva had eaten a 

80 

i 

1 

i 

1 + 1 ! 

1 

4 

+ (2) 

large hole from base of boll. 
Ko damage inside. 

81 

.. 

1 1 

4 

+ 

I 

82 

! 1 + 10 

2 

7 ’ 

+ (2) 


83 

1—5 

AM looks 

10 

+ (4) 

i 

1 

84 

damaged by 

showed 

damage 

4 


i 

+ 


85 

fungus 

! 

1 

4 

+ 


86 


1 



Whole of one lock deetroyed 

87 

t 


8 

+ 

either by I'arias or Plafyedra, 

Two seeds were only damaged 


1 




1 above the side. 

1 
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Table IV — concU. 


Serial 

No. 

No. and 
size of 
larree 

No. 

of locks 1 
damaged | 

No. 

of seeds 
damaged 

Escape 

holes 

Remarks 

iiS ' 

•• 

j 

5 

1 

+ (2) . 

Two seeds entirely destroyed ; 

3 nibbled seeds completely 
eaten, each at the top uf a 
locule. 

89 


i + i ; 

2 

+ 1 


90 1 


1 



Hmall Earias just boring in. 

91 


3 1 

8 

+ (2) 


92 ■ 


1 


- 

Young Earias tunnelling in boll 
wall. 

93 1 


1 

2 

4* 


94 

•• 

1 

8 

+ (2) 

Badly attacked by Saprophytic 
fungus. 

95 


2 

j 

4 ? (5) 

+ ■ 


96 

2 4*5 mm. 

3 

10 

+ (4) 

Do. 

97 

fl -1-5 mm. \ 

1 

4 

+ 


98 

\ 

I 2 -flOinm. ) 



— 

Lost count of seeds. 

99 

1 — 5 rnm. 



-f 

One laira found just under 
5 mm. tunnelling in lint but 
had not damaged any seed. 

100 


1 

3 -f 1 


One damaged by E arias. 

101 


I 

6 

+ (2) 


102 



2 

-h 

1 Saprophytic fungus in boll. 


221 larvae had dostroyed partially or enrirely 35G seeds. Of these larvae 
Ol were recently hatched or only half-grown. So it would appear that not 
more than three aceds are required to feed a larva. The average would be 
about 2, provided that the boll was fairly well-grown at the time of attack. 
As has been often stated before, Plaiyedra usually avoids young bolls. In 
this connection it might be noted that P\<Uyedra early in the season lays its 
eggs on flowers and prefers apparently those blooms which are fertibzcd and 
beginning t-o wither. Recently laid eggs were found in fertilized flowers on 
17-XI1-20. The first boll- worms were not found in bolls until the week ending 
M-21. At the time when eggs were found on tlio flowers there were young 
maturing bolls in the field, but not in any great number {Table I). 
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Examination seeds and bolls for the existence of long-oycle 

LARViE. 

Green bolls were collected from the Central Farm on 2-VIII-21. These 
gave 1,118 moths between 2-VIII-20 and 4-IX-20 of which the great majority 
came out by 25-V11I-20. In addition to these, two were caught ou 
20-IX-20. 

These bolls were examined on 28-1-21 ; many seeds showed pupal cases 
either inside them or half pushed out of the hole made by the entrance of the 
larva. No. larvae were found with the exception of one which was dead. 

The remainder were examined on 1-III-21. One double seed was found 
containing a dead larva, one or two seeds with no larvae and numerous pupal 
cases. 

There seems to be little doubt that long-cycle larvae do not occur in 
South India. 


Kapus STORE Central Farm Summer picking, 1920. 

Between 16-VII-20 and 15-VIII-20 a light trap was put in the hdjXiS 
store on the Central Farm. Between lO-VII-20 and 15-V11I'20, 1,335 moths 
emerged, the highest catch being 138 on 3()-VII-20. No more were caught 
after that date and the store was cleared from kapas and seed purchased 
locally, probably mixed first and second picking. Between 16-X-20 aiui 
2-XI-20, 62 moths emerged, the highest catch on any day being tliree. 


Comparison of attack jjy Plahjedm in area under the Pest Act 
and areas outside its jurisdiction. 

The Pest Act was extended in 1920 to cover all Coimbatoie Distriet with 
the exception of KoIIegal, Trichengode in Salem District, Karur, Kulitalai and 
Manaparai in Trichinopoly District, and the taluqs of Dindigul and Periakulam 
in Madura District. All Cambodia cotton was supposed to be pulled 
up by 1st August. This ideal was not attained but all cotton was out by 
the end of the month except in thosii cases where false returns had been 
submitted. 

Arrangements were made with the Deputy Directors of Agriculture to 
send in weekly consignments of green bolls from different places in their circles. 
Some 100“30() bolls were sent weekly. The results of the examinations of 
^hese bolls are given below (Table V) : 
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Tahle V. 


(A) Infestation oj bolls jrom Pest Act area. 


;>ai6 

■ No. of 
bolls 

examined 

i 

Per cent. 

infestation 

Platyetlra 

Actual 

Population 

Piayedra 

1 

1 

I'erwnt, 

Ear, as 

r.ortns i 

! 

Remabks 


Coimhatorc District. A 

vanashi Tahtq, 


20-11-21 

' 207 

l-OG 


1*44 

All cotton polled up 
after the first pickinjr. 

5-111-21 

102 

3-92 

3 

*98 ^ .. 

12-1 I 1-21 

103 

0-97 




ia-m-21 

105 

O'OG 

1 

1 *90 ! ! i 



120 

G-tiO 

3 

4*10 2 


2-1V-21 

189 

' S 31 

s 

M4 1 


9-IV-21 

110 

lii'30 

s 

2*72 


16-1V-21 

115 

3043 

:U 

2-00 1 


23-IV-21 

110 


42 

2-72 1 


30-IV-21 

, 107 

11*12 

; 70 

4*67 


7-V-21 

100 

43 

54 

1-00 : .. 


U-Y-21 

ICMi 

70-75* 

1 2S7 

1*8S 2 





Coimbatore 

fyoUridy Polhuhut! 

Tahtq. 

19-11-21 

110 


I20t! 

6 

0‘S6 i 

\ 

26-11-21 

349 


7 *20 

20 

2*24 ; 

1 

5-111-21 

323 


G 40 

23 

tV98 1 

2 1 

12-111-21 

208 


(r7it 




19-III-21 

422 


7*28 

10 

257 i 

4 

26-III-21 

212 


7*96 

9 

0*81 ' 

1 

2-IV-21 

303 


9*3S 

24 

2*77 

2 

9-1V-21 

287 


18 ‘86 

42 

4*04 1 

1 

16-IV-21 

289 


33*90 

106 

3*75 ; 

4 I 

23-IV-21 

201 


41-66 

69 

9*8 ' 

4 1 

30-IV-21 

208 


49*12 

186 

2 38 ; 

t 

ll-VI-21 

f 101 


24*75 

15 

0*90 ; 

1 i 

6 

25-V1-21 

103 


17 47 

s 

6*79 ' 

2-VH-21 

95 


16 84 

3 



9-VlI 21 

108 


39*87 

21 

5-55 i 

2 Average for Coimbatore 




i 

Ihstrict including 

Central Fann 19*09. 





Avrrage infestation for season 19*9 per cent. 

* Ab the aeasnn picking 

is over by this Onto and there are very few green bolls it is doubtful 

whether this figure should be inclu<leil in the average. 
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Table y~~contd. 


Date 

No. of 
bolls 
examiner 

I Per cent, 
infestation 
PltUyedra 

Actual L . 

Popu- 

lation 

Earias 



Madura Distridy Dindigul Taluq. 

12-III-21 

96 

22*91 

33 3*12 

1 

19-III-21 

50 

38-00 

33 2 

1 

26-111-21 

100 

2-1-00 

17 ; 5 


2-IV-21 

160 

30-91 

79 0-5 


9-IV-21 

101 

70*29 

102 2*97 

o 

I6-IV-2I 

104 

. 26-29 

18 25*96 

9 

7-V-21 

' 100 

36-00 

30 .. 


14-V-21 

101 

i 86*13* 

198 2-97 

(> 

21-V-21 

101 

! 37-62 

27 1 .. 


27-V-21 

9T 

30*92 

26 1 . . 


4-VI-21 

190 

46-(-0 

60 ! 


25-VI-21 

99 

13*13 

5 ; . . 


2-VII-21 

100 

18*5 

40 : . . 


9-VH-21 

99 

i 58*58 

i 

) 

i 

1 

1 

? 68 ! . . 

i 


Remarks 


Bolla from Dindigul 
and PaUni mixed in 
transit. 

Boil also attacked 
PUity^idra. 

One lot of bolls a Inr^ 
time in transit. 


Excluding week I4-V-21 
which was abnormal 
j owing to there being 

j very few bolls in the 

I fields from which con - 

j signments were col- 

' lected. 


Average infestation for whole season for this 45*89 per cent. 


Madmn Distyict, l^dakrdtai Tahtq. 


U-VI-2I 1 

100 1 

39 

j 48 

2 1 

2 1 

18-VI-21 

lO) 1 

">() 

! 85 

3 i 

3 1 




Palani 

Taluq. 


12-ni-21 

not ! 

22*91 

1 33 

1 3-12 1 

1 1 

19-III-21 

r>o i 

58-00 

24 

S-00 

4 

28~V-21 1 

109 

46-78 

1 47 

1 1 -83 

1 


Tetlahulam Taluq. 


12-III-21 1 

09 

5*05 

3 

3*03 

2 

19-JII-21 , 

101 

12-87 

2 

3*96 

4 

26-III-21 1 

lOO 

l4-fK} 

13 

1 4-00 

1 

9-TV-21 1 

100 

48*00 

61 

6-00 

2 

16-IV-21 ' 

101 

27-72 

16 

27*72 

! n 

14-V-21 I 

98 

85*71 J ' 

196 

8*16 j 

4 

2S-V-21 i 

i 100 i 

29-00 i 

43 

2*00 

2 

ll-VI-2] ; 


40*00 

14 

4*0<i 

1 

18-VT-21 

100 

25*00 

18 

9*00 

7 

2-VTT 21 

9S 

30-61 

1 21 

6*12 

1 


The average for the season for these ialuqg of Madura District in which the Pest Act was 
enfoTt^ is 39 per cent. 


♦ Picking over, very few bolls in those fields. They do not therefore represent an average 
attack. 

•f Bolls from Palani and Dindigul ialuqa which adjoin were mixed in transit. 

J Picking over in tins field, bolls very few. 
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Table Y.^-contd. 


Date 

No. of 
bolls 

examined 

r. I ' 

Per cent, j Actual ^ Popu- 

infestati on 'population iation 

Plaiy^Ara Platyedra Earias 

Remarks 



Salem District, Omahir Taluq. 


26-III-21 

107 

0-93 1 .. 1 3-73 ! 3 


2-IV-21 

109 

36-69 1 43 2-74 * 2 

Saleui Taluq. 


26-ni-21 

100 

1 6 00 1 


12-111-21 

no 

10-9 i 4 1 2-72 [ 2 

Tfichengode Taluq. 


26-11-21 

105 

1-9 1 2 1 .. 1 .. 


1 ( 1 1 ■ 

Average for Salem District 3-85 for months February and March. 

T/io.hinopoftf Dist/ki, Kara/ Taluq. 


0-1 V 21 

119 

36-13 65 2-52 1 .. 

These bolls were collect- 

21-V-21 

250 

80W 202 3-6U 3 

ed from fields in 



1 

KuUialai Taluq. 

which picking was 
in progress. In the 
vicinity the crop had 
been removed before 
May. These figures 
are not reliable there- 
fore and could not 
be included when 
making out general 
average for area 
under Pest Act, 

26-III-21 

100 

40 1 2 13-0 > 7 

! Only consignment re- 


{ ! ' I ceivetl from this part. 

An examination of a cr(>[> was made in this ialuq in the middle of August. Infestation was 40 
l>er cent. 

Musuri Tabfq. 

2-Vn-2l I 167 j 34-13 1 63 j 2-99 I , Onlj' consignment re* 

I I I I Ofived from Ibis taluq. 

(B) BoUs from Taluqs H)idet /he Pcst Ac/. 


No. of Percent, j Actual t 

Date bolls infestation! population - ’ lation Remarks 

examined Platycdra I Platycdra A'firiu^s 


Sorfli Arcot Disfric/, 

49-75 53 I 1-97 

25-71 14 j 0-70 

8-49 1 ; 2-83 


12 - 111-21 

26-111-21 

30-1V-21 


203 

140 

106 


1 

1 
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Table Y— conoid. 



No. of 

Per { ent. 

Actual 

Date 

bolls 

infestation 

population : 


examined 

' 

Plafyedra 

Plaiyedra 


Per cent 
Barias 


Popu- j 
lation I 
Sanas : 


Remarks 


Veflore — Xorfh A roof. 


5-III-21 

195 

i 5’04 

4 

26-15 

23 

Cambodia cotton only 


201 

U'44 i 

2 



recently introduced. 

30-IV-21 

, 200 

32*50 j 

27 

4 00 

2* 



Madura District 

, Tirumanqalam Taluq. 

12-III-21 

200 

32 '.50 

30 

2-00 

6 - 


lft-Tn-21 

200 

i ' 41-00 i 

131 

2-00 

13 


26-11 1-21 

200 

42-00 

lOS 

2*50 

10 


2-1 V -21 

200 

48-50 

207 

.3-00 

1 


9-IV-21 

199 

50 25 i 

29 

1-0;5 

1 

Some larvae eaten by 

16-IV-21 

200 

32-50 ^ 

5.3 

0-17 

3 

ants in transit. 

2a-IV-21 

1S9 

(Vt-02 , 

273 

0-52 



:jo-iv-2j 

200 

74-50 i 

424 

0-50 

i 


7-V-21 

200 

81-00 : 

171 

2-50 

5 


14-V-21 

200 

68-00 , 

!9I 

3-50 



21-V-21 

195 

3S-97 

49 

8-66 

1 


28-V-21 

200 

.>6-50 

61 

1-00 



4-\I~21 

200 

29*00 

11 

3-50 

i 


n-VI-21 

201 i 

8 45 

3 

3*98 

2 


18-VI-21 

' 200 

17*00 , 

4 

6-00 



25-VI-21 

20t' 

14-50 ' 

11 

6 -50 

i' 


2-VII-21 

200 

20-50 1 

17 

5-00 

•1 1 


H-VTT-21 j 

200 

41-50 ! 

62 

1-50 

1 


i 


Terage infestation for 

season A 

10*03. 



Unfortunately a complete series of bolls was only obtained from one 
taluq outside the Pest Act area. The figures might however be compared 
with those from the same districts last year when the Pest Act had been 
enforced only in Coimbatore District. 


Date 

Area 1 

j 

Attack in 
1920 j 

Attack in 

1921 



per cent. 

per cent. 

17-VIT-20 

Virudupatti, Kamnad Thsf rict 

42-9 

34-40 

3-vn-2o 

I Dindigul tract 

80-9 

; 18-5 

.5-VI-20 

Salem 

i 68*0 1 

1 No details for this 


month. 


Coimbatore District, where the Pest Act has been enforced since 191^1 
but which showed boll infestation of 75-84 per cent, in that year, at the end of 
the season in 1920 showed a maximum of 55*5 per cent,, and in 1921 a 
maximum of 41 per cent. From these figures, although they are not by any 
means as complete as might be desired, it may be concluded that the pulling out 
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of Cambodia by a certain date, so as to leave a definite dead season between 
each crop has been attended by satisfactory results. At Tiruppur, the great 
cotton ginning and buying centre in Coimbotore District, the opinion of buyers 
is unanimous that the quality of the cotton since the introduction of the Act 
has improved. They are all in favour of its being continued. The details of 
boll iftfestation not being a complete series from every taluq, for purposes of 
comparison one should select certain weeks and compare them with the same 
week in other districts and with the same district in previous years. 

The actual application of the Act is by no means as satisfactory as could 
bo desired. They are only too many factors calculated to nullify the 
good effects of its strict enforcement. False returns are sent in stating that 
all cotton has been pulled up when that is not the case. Sometimes fields 
sown with Cambodia are not shown in the village accounts, especially if the 
owner is rich or influential. There is much delay in pulling out the cotton 
even when it is pulled out and, except in the case ol irrigated cotton, it is very 
rarely that it is out by the appointed date, 1st August. In time, when both 
the raiyats and the Village Officers are accustomed to the Act, its application 
will be much more efficient. In addition to trouble with the Village Officers 
there is the usual difficulty created by alarmists who >pread wonderful tales 
as to the real motives which inspirt'd the Act. For example, certain helpful 
persons, non-co-operators, put it about that the idea of the Act was to restrict 
the growing of cotton, and to discourage the raiyais so that no home spun and 
woven cloth could be used. The raiyais would thus be forced to buy imported 
cloth. Others had an idea that by pulling up cotton by 1st August plague 
would be prevented. Others again tliought the Government wished to prevent 
cotton being grown, and there is no doubt that the area of Cambodia cotton 
was much reduced in some places in consequence. The raiyal a])pears to find 
it difficult U) believe that any Act could be brought in for liLs owm benefit and 
there are oiilv too many people going about nowadays reatly and anxious to 
provide him with some other theory of the idea underlying the Pest Act. the 
‘‘ Satanic Government ’’ being croditotl wirh all kinds of \vicke<l motives ! 

In spito of all this the continued strict enforcement of the Act is nece.ssary. 
It mav have to be amended in some ways to suit peculiar conditions in different 
areas. In a country where consideration and mercy are almost invariably 
1‘Kvked u|K>n as weakTiess great care has to be exercised in giving concessions 
by extending the. date by wliich the crop must be out of the gnnmd so that, 
wlien a certain date has been decided upon for a particular tract, the provisions 
of the Act should be enforced with the utmost vigour. On the whole it cannot 
be said that the Act is popular with the raiyats, but as the majority of them 
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cauuot be expected to know what is good for them, the fact of its unpopnlaiit r 
slioiild not prevent its continuance. 

Only one examination of Karuiiganni cotton {Gossypium ohtusijoliuw) 
was made this year. This was from a field on the Central Farm. 200 gret'u 
bolls contained 4 larva? and a .‘Vo ])er cent, infestation. The examination 
V as made on 25-VI-21, when fields of Cambodia were attacked 24-30 per Oent. 

Earias ixsulaxa ano Earias fabia. 

The numbers of Earias spp. in a field at a given time are always very much 
less than those of Platyedra gossyplrUa. At the same time, an individual 
Earias larva does far more damage than does a Piiik Boll -worm. Earias 
larvae wander from boll to boll, destroy buds and young bolls, and by the holes 
they make in grown bolls wlien they attack them, provide an entrance for 
fungi and bacteria. If Earias witc as })re valent as Platyedra it would be a 
very serious pest indeed. As it is, in spite of the damage done to buds, t(ip», 
shoots and bolls, I do not look on it as a pest ( f the first order except in certain 
parts of the Presidency, e.g., in Tiimevelly, where it is a much more serious 
pest than Platyedra, 

Table VI shows the relative increase and damage done by Earias spp. 
on the Central Farm during 192i)-21. 

Plate XVI, fig. 2 shows the &rme thing in graphical form. 


Table VI. 

Green bolls from 100 plants. 
1FXII-20-23-VII-21. 


Plot 

Xn. of 

Per cent. 

No. of 



Na 

boll3 

of bolls 

larvae 

Dale 

Remarks 


collected 

damaged 

1 found 

1 


1 

35 

34*28 

- 

n-xii-20 


6 

104 

4-90 

5 

18-XII-20 


12 

76 1 

5 -25 

4 

' 2.5-XII-20 


18 

205 I 

2-92 

4 

1-1-21 


24 

178 i 

9*56 

10 

8-1-21 


30 

209 

4-78 

9 

15-1-21 


36 

405 

6*33 

16 

22-1-21 


42 

770 

3*37 

4 

1 29-1-21 


48 

862 

1*50 


! 5- 11-21 


54 

1 556 

2*33 

7 

12-11-21 


60 

! 709 

0*84 

6 

19-n-21 


66 

354 

0*84 

1 

26-11-21 


72 

.343 

1-45 

3 i 

5-ni-21 


78 

235 

0*85 

1 

12-111-21 


84 

340 

2*64 

8 

19-III-21 


90 

160 

W7 

2 * 

26-in-21 
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Table condd. 


Plot 

No. 

Ko. of 
bolU 
collect etl 

Per cent 
of bolln 
(lamagcd 

Xo. of 
larvju 
found 

: Date 

H KM ARKS 

fli) 

255 

7*05 

10 

2-1V-21 


112 

84* 

11*9 

0 

0-1 V -21 

: 105* 1 B'aIIs cf Elected, some eaten 1 

118 

G5* 

18-40 

12 

i lO-IV-21 

^ ns* J 

124 

101 

23*70 

18 

1 23-LV-2I 


130 

114 

12*28 

11 

30-1V-21 


130 

124 

i 8-00 

i 7 

7-V-21 


142 

148 

6*08 

7 

U-V-21 , 


US 

148 

3 39 

7 

21-V-21 ! 


154 

809 

7*94 

1 48 

2S-V-21 

i 

100 

1,412 

4*10 

58 

4-V1-21 


100 

004 

12 25 

52 

ll-Vl-21 


172 

343 

18*07 

51 

■ lS-VI-21 


178 

377 

21*48 

44 

25-Vr-21 


184 

593 

7*41 

28 

2-VII-21 


100 

300 

11-33 

20 

0-VU 21 


196 

104 

IS 00 

12 

ir>-VIl-21 


202 

108 

17 59 

10 

23-VlI 21 



Table VI A. 

I)n)n(t(j(’ iii drii rtjfP at (he (nyte <>J fa'l'thg. 



Xo. of 

Locks 



Date 

bolls 

ilainaeed damaged 

Hemarks 



gathered 

by Eariny , by Enri'i'^ 




r>-ii-2i 

10,02:1 

S25 

12 U~21 

8,528 

821 

I9-II-21 

8.590 

042 

2<]-lI-2l 

1 3,328 

1,1-23 

5-1 I I 21 

20,004 

l.iiS5 

12-111-21 

2.7,004 

2 >^7 

19-1 U-21 

22.400 

404 

26-III-21 

1 1 ,004 

310) 

2-1 V- 21 

8, WO : 


9-1V-21 

5..340 ! 

51 

lO-lV-21 

io,r>os 

1.427 

2:1-1 V-21 

4,043 


:w-iv-2i 

8,050 

451 

7-V-21 

3,088 

107 

U-V-21 

:;,547 

104 

21^V-2l 

3,008 

258 



lv;;r 

18-VI-21 

10,070 

770 

25-VI-21 

13,794 

l,.AiXl 

2-VII-21 

10,770 

2,iXU 

9-VU-21 

7,017 

581 

lO-VlI-21 

4,87(5 

775 

23-VII-21 

2,402 

270 

30-Vn-21 

j 793 

140 


1 / 4 :] 1 I 

I 

l.:] 7:4 : 

:]]S i 
4S(; j 

:]:]s 
tu 

1,7 fil 
4 S 1 
B 7 S \ 
275 H> 
2 SS" 
4 -n 


l.rKX) j 

I 

1.122 

mh 

2 o\ 
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Percentage of dry bolls damaged for season picking . . 5' 16 

„ „ „ kar „ . . lO'OO 

Actual damage . . 12736’j locks = 3536'8 bolls ^ 2-01 seavson picking. 

„ „ 11427 „ =3063 „ =5-3 kar 

From this it will be s?en that damage done by Earias is approximately half 
the green boll infestation as compared with one-third for Platiiedfa for season 
picking and half for kaf picking. 

On the same basis, taking season picking to be 60 per cent, of the total 
picking and if the figures for the Central Farm are more or less typical for the 
District, Farms damaged 3‘32 percent, of the total crop compared with 11 per 
cent, loss due to Platijedra or 14 per cent, loss of the crop due to both 
boll-worms. 

All the above figures deal with bolls which bad set and ripened. Ear las 
does most havoc among buds and very young bolls, and also to the top shoots 
of the plants, causing in some cases much deformity. Li Table VI I arc given 
the figures for the number of bolls and buds shed by 100 plants in one plot 
(No. 86) during the season. 


Table Vll. 


Buds and bolls shed by KX) plants in Plot No. S6. 


Date 

week-ending 

No. of 
buds and 
young bolls 

Damaged 

by 

PlatytL<ira 

Damaged 

Euriru 

Other than 
insect 
agency 

U EM AUKS 

ll-XII-20 

81 


67 

14 

The great majority of 
boUa were young ones; 

lS-XII-20 . . 

G6 

1 

5S 

7 

uf maximum diameter 
.5 cm. 

25-XII-20 . . 

43 

. . 

21 

22 


1-1-21 .. 

16 

4 

2 

10 


H-I-21 . . ' 

38 

2 

20 

i6 


15-1-21 .. 

66 

4 

49 

13 I 


22-1-21 . . 

101 

3 

28 

70 


29-1-21 . . 

387 

3 

10 

374 


5-U-21 . . 

328 

5 

3 

320 


12-11-21 .. 

319 

3 

3 

313 ’ 


i9-U-21 

336 

3 

7 

320 
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Tablk Nll -contd. 


Date 

No. of 

14amaged 

Damaged 

Other thau 


week-ending 

buds and 

% 


insect 

Remarks 

young bolls 

Platytdm 

Eanus 

agency 

2iy-U-2\ 

204 

1 

8 

105 

Figures for buds and 

5-111-21 .. 1 

Buds 13 


4 

9 

young boils given 
separately after this 
date. 

1 

B(fil8 72 


4 

68 

j 

Buds 20 


1 

25 


12 III-21 .. 





1 

Bolls 85 



85 



Buds 27 


2 

25 


19-III-21 .. 

Bolls 114 


15 

99 



Buds 21 

4 

5 

12 


1 

Bolls 94 

3 

24 

67 



Buds 25 

1 

3 

21 


2-1V-21 . . 4 

Bolls 203 


13 

90 


\ 

Bucl^ 3 



3 


9-IV-21 . . j 

Boils 54 


8 

46 



Buds 20 

It 

11 

14 


lO-IV-21 . . 1 

Bolls 37 

1 

12 

i 

24 ] 


1 

Buds 5 


2 

3 i 


23-IV-21 . . j 

Bulla 6 

1 

2 

3 ■ 


( 

Buds 10 


9 

10 


30-IV-21 .. 4 

Bolls 34 

4 

2 

28 


I 

Buds 70 

13 

33 

o 

CO 

1 

7-V-21 . . 1 

Bolls 96 

16 

17 

63 



\: Buds 81 

* 2 

55 

27 


14-V-21 . . 1 

1 Bolls 211 

7 

107 

97 


j 

[ Buds 125 

j 33 

79 

13 


21-V--21 .. 1 

! Bolls 515 

I 52 

258 

205 


1 

i 

1 Butls 65 

: 

38 

27 


28-Y-21 . . 1 

1 Bolls 650 

1 20 

116 

414 



Buds 58 

! 8 

27 

23 


4>VI-21 . . 1 

; Bolls 414 

i ^ 

i 

81 

324 
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Table conoid. 


Date 

week-ending 

Xo. 

of 

Damaged 

Damaged 

Other than 


buds and 
young bolls | 

by 

by j 

Earias \ 

insect 

agency 

BESiARKS 

f 

Buds 

2S * 

12 

i 

12 j 

! 4 


n~vi- 2 i .. j 

Bolls 

106 

10 

20 

76 



Buds 

10 

1 1 

6 

3 


18-VI-21 . . 1 

Bolls 

45 

! 

; 5 

1 18 i 

22 


r 

Buds 

5 

1 1 

2 1 

2 


25-VI-21 . . 1 

Bolls 

38 

5 

11 

24 


{ 

Bads 

4 


4 

1 


2-VU-21 .. j 

BoUs 

3 


2 



1 

Buds 

30 

1 

29 


! 

9-VII-21 .. j 

Bolls 

26 

® 1 

17 

! 



i 

Buds 

87 

10?* ' 

73 

4 


16-VII-21 .. ' 

f 

Bolls 

42 

i 

' I 

33 

8 


( 

Buds 

45 

2 

41 

0 


23-VII-21 . . I 

Bolls 

2.3 


22 

I 1 ? ^ 

t 



• Probably damaged by young Earias, 


During the season the hundred plants in Plot 86 shed 4,168 bolls and buds. 
Of these shedding of 991 was due to Earim attack and 258 to Plalyedra of 
which 11 are doubtful. The remainder dropped owing to bacterial infection 
or purely physiological causes (Plate XVIII). 


SUMMARY. 

1. Figures obtained this year seem to indicate that the actual loss 
sustained by a cotton crop from Plalyedra during the season picking is | of the 
boU infestation and during the kar picking 

2. Earias is a much less impr>rtant pest, although one larva does moTk‘ 
damage than one Platyedra larva. 

3. Loss due to Earias may be roughly estimated at | the br>)I 
infestation. 

4. Examination of entire crop from a field about 4 acres showed the 
loss due to Pink Boll-worm to be 11 per cent, and Earias spp, 3 per 
cent. 



io tud and boll fal}. 


PLAIE XVIII. 
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5. The enforcement of the Pest Act has been attended by good results 
and should be continued. 

6. Figures are given showing how much bud and young boll shedding 
is due to Earias and Platyedra. 

7. Figures are also given which show that one Plat?jedra larva neeas 
one to three seeds to complete its development. 

8. The “ long-cycle ” PUityedta larvae do not occur in South India. 

9. The increase in green boll infestation on Central Farm and in various 
districts is shown in the tabh^s. 






Entomological Series 


VoL VII, No. 11 


MEMOIRS OF THE 

department of agriculture 

IN INDIA 

STUDIKS IN INDIAN DERMAPTKKA 


BY 

MORGAN IlEliARl) 



AGRICULTURAL RESEARCH INSTITUTE, PUSA 

EKINTEI) ANP FOK 

THE IMPERIAL DEPARTUEEIT OF AGRIOV LTV HE IN INDIA 

ii\ 

THAUKBK, Sl’lNR & ^'0., CAU'U II’A 
W. TUACKEK St CO., i. Crkrc Lanb, LONDON 



Agents for the Sale of Government Publications 


IN THE UNITED KINGDOM 


Constable A Co., lU, Orange Street, Leicester 
Square, London, W.C. 

Kegan Taut, Trench Triibner Sc Co-, 68-74, 
Carter Lane, K.C,, and 39, New Oxford 
Street, London, W.C. 

Bernard Qiiaritch, 11, Orafton Street. New 
Bond Street, London, W, 

P. S. King Sc Sons, 2 and 4, Ui eat Smith Street, 
Westminster, London, S.W, 

H. S. King & Co., 66, Cornhill, K.C., and 
Pall Mall, London, W. ' 

Grindtay Sc Co., 54, Parliament Street, 
London, S,W, 

T. Fisher Unwin, Ltd., 1, Adelphi Terrace, 
London, W.C. 


W. Thacker Sc Co., 2, Creed Lane, Ijoodon, 
E.C. 

Lusac A Co., 46, Ureiit Ku’well Sit eel' 
London, W.C. 

Wheldon Sc Wesiey, Ltd., 28, Essex Street, 
London, W.C. 

IJ, H. Plaokwell, 5(J and 51, Broad Street, 
Oxford. 

Deighton, Bell Sc Co., Ltd., Cambridge. 

Oliver A Boyd, Tweedale Court, Kdiu- 
burgh, 

B. Fonsonby, Ltd,, 116, (*rafton Street, 
Dnbhn. 


ON THE CONTINENT 


Ernest Lerimx, '£x. Rue Bonaparte, Paris. 
MartiiiiiN NijbotT, rb« Hogue, Holland, 


I Otto Harrasaowitz, Leipzig. 

I Friedlander and Sohn, Berlin. 


IN INDIA AND CEYLON 


Thacker, Sptnk & Co., Calcutta and 
Simla. 

W. Newman Sc Co., Calcutta, 

R. Cambray & Co , Calcutta. 

S. K. Lahiri A Co., Calcutta. 

B. Baiiarjee A Co., Calcutta. 

The Indian School Supply l>ep6i, 309, Bow 
Baxar Street, Calcutta, and 228, Nawabpiir, 
Dacca. 

Butterworth A Co. (Itidta), Limited, Culcutta. 
The Weldon Library, 18-5, Chowringhee 
Road, Calcutta. 

Rai M. C. Sircar Bahadur and Sons, 7.5-I-1, 
Harrison Hoad, Calcutta. 

Standard Literature Co., Ltd., Calcutta. 
Lai Cband and Sons, Calcutta. 

Association Press, Calcutta. 

Higginbothams, Ltd., Madras, 

V, Kalyanarama Iyer A Co., Madra-s, 

G. A. Natesan A Go., Madras, 

S. Murthy A Co., Madras. 

Thompson A Co., Madrar, 

Temple A Co , Madras. 

P. R. Rama Iyer A Co., Madias. 

Vae A Co., Madias. 

B. M. Gopalkrishna Kone, Madras. 

Thacker A Co., Ltd., Bombay. 


D, B. Taiaporevalx, Sun A Co., Bombay. 

Bad bah ai Atmarara Sagoon, Bombay. 

Sunder Pandiirang, Bombay. 

Gopal Narayaii A Co., Bombay. 

Hamchandra Govind A Son, Kalbailevi, 
Bombay. 

Pi oprictor, New Kitabkhaua, Poona. 

The Standard Bookstall, Karachi. 

Mangaldas Harkisandas, Surat. 

Karsandaa Narandas A Sons, Surat, 

A. H. Wheeler A Co,, Allahabad, Calcutta 
and Br>mbay. 

N. U.Mathur, Superiiiteminnr, Naxir Kanun i 
Hind Press. Allahabad. 

Munahi Secta Kam, Managing Proprietor, 
Indian Army Book Depdt, Juhi, Cawnpore. 

Rama Krishana and Son.s, Lahore. 

Hal Sahib M. Giilab Singh A Sous, Mtihd-i- 
Am Press, Lahore. 

.'ll! per i n tend ent, American Baptiai Missiot; 
Press, Hangooii. 

Manager the Hitavada,** Nagpur. 

S. 0. Taiukdar, Proprietor, Students and 
Comp.iny, Cooch Behsr. 

A> M. A ,L Ferguson, Colombo, Ceylon. 



yTUDIES IN INDIAN DERMAPTERA. 

BY 

MORGAN HEBARD. 

[Received for publication on the I'lth March 1!)22.] 

RFXENThY, all of the undetermined Derma ptera belonging to the Agricul- 
tural Research lastitutc at Pusa, Bihar, India, were sent to us for study by the 
Imperial Entomologist, Mr. T. Bainbrigge Fletcher. Through his kindness 
the author has been pennitted to retain the holotv}>es and unique specimens, 
returning a second set of the material to that Institution. 

To the collection to be studied was added material bedonging to the author, 
received from Father C. Leigh, S.J., of St. Joseph’s College, Trichi nopoly ^ 
and from Mr. Andrew Prabala Nathan of Coimbatore, as well as a few specimens 
belonging to the Museum of Comparative Zoology at Cambridge, Massachusetts. 
The total forms a larger and more varied Indian series of earwigs than has been 
studied since Burr prepared liis report on Dermaptera for the Fauna of British 
India. 

A great number of localities are represented, evidently situated in man}' 
very distinct life zones. It appears, however, that no single locahty has 
yielded more than a small percentage of the total number of forms which there 
almost certainly occur. This is partially owing to the fact that tlie collecting 
of Dermaptera is difficult, due to the secretive habits of the majority of the 
species and the great diversity of habitat. 

Certain species are to l)e found only under moist bark, others under stones 
still others in flowers and some in the seed pods of plants or under decaying 
fruit. Many species are, moreover, comparatively scarce. Those factors have 
resulted, as is usual, in many of the species being represented by uniques or 
but one or two specimens in the collections before us. I^ome s]iocies, howc%er. 
come to light and it has often been found more easy to secure large series there 
Bian by searcliing for them in their normal habitat. 

Three hundred and ninety-two specimens are here recorded. Those 
represent twenty-nine genera and forty-four species, of which two genera and 
on species are described as new. Burr has reported, in all, forty-two genera 

( 195 ) ^ 
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and aiaefcy-five species, now recogoized as valid, from tliis territory (wliirh 
does not include Ceylon or Burma), tlie present paper briuging the total to 
forty-four genera and one hundred and eight species. One of the new 8peci(‘s 
here described is not included in this total as it is from Burma. Ceylon and 
Burma are very rich in Dermaptera, as is shown by the fact that Burr, includiii^f 
these regions in the Fauna of British India, there records fifty-one genera and 
one hundred and thirty-three species, to which total several siihsequent axldi- 
tions have been made. 

The territory covered is so N'ast and varied that it is probable that manv 
undescribed species will -still be found. The student must consider undeter- 
mined material, however, with exceptional care, owing to the great variability 
shown by certain species. 

In the prepiration of the present paper we have been particularly interested 
in finding that the contrast between the brachylabic and macrolabic phases of 
certain species is not only manifested by diSerences in the male forceps but 
also by changes in the pygidium, ultimate tergite and even by slight diSerences 
of proportion in the pronotum as well. As a result, the contrast between the 
phases developed in such species as rjobidum riparui, Exypnas kootpensis. 
Proreiis )ne(anocepliahis, Forjicula schlu-gintweiti, Forficuhi acris and othersj 
would easily lead one to suppose that in each case two very distinct species 
were represented. (.Consideration of the sum total of characters an<l, in some 
cases, intergradation proven by birge series, has made ])ossible the j^roper 
iussociation of the extremes developed in these species. 

We have found that, for the majority of the described species, very few 
and inaccurate tneasiire meats have been given. We have, therefore, in the 
present study, given the essential measurements for many of the less well 
known or variable species. These measurements have been taken with the 
aid of a micrometer. This we find the only safe method of securing measure- 
ments sufficiently accurate to show the actual y)ro portions of insects as small as 
are many bfjthe earwigs. 


DERMAPTERA. 

PYGIDICRANID/E. 

DiPLATYiN.E. 

fyiplatffs new species. (Plate XFX. figs. I and 2.) 

This species is closely related to /). fjladicUor Burr, described from Calcutta 
[and also recorded from Chota Nagpur and CJoimbatore, T. B. P.]. It agree 
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in iiaving abi>riivo wings, conccalod })y the tegmina, which are no longer than 
the width across their shoulders : in the general cephalic contour ; in the 
strongly dilated ultimate tergito of the male, and the depressed and dilated 
male forceps. 

It differs in the strikingly bi colored femora, tlie appreciably concave 
distal margin of the penultimate sternite and in the forceps, which are quite as 
strongly bowed as in D. Jalmtns Burr. 

In the present insect the forceps have the dorsal surface jjroximad, toward 
the externa] margin, produced dorsa^l u\ a stout conical projection ; a feature 
not mentioned in the descriptions of the two species to which it clearly shows 
nearest relationship. 

Type. : male] Nagpur. Central Provinces, India ; 17th January 1919, 
(Y. B. Kao.l [Hebard Collection, Type No. 772.] 

small, form slender, with distal extremity of nlKlomen much enlarged; 
as in yla^io'nr. Head decidedlv wider than pronotum, slightly wdder than width 
across terminal shoulderfl i yx)st ocular keels weak, sutures distinct, a weak 
ridge present on each side of median suture : occiput flattened, but not at all 
concave. Antennte with 19 segments, third segment three-quarters as long 
as the short first segment, fourth about three-quarters a.s long as fifth 

intermediate in length between these. 

Pronotum very slightly longer than wide ; lateral margins convex and 
convtTging very slightly caudad, caudal margin truncate and rounding broadly 
into the lateral margins : prozona fiat toned convex, showing a linear medio- 
longitudinal sulcus, remaining portions depressed. Larae soutellum exposed. 
ToL'mina short, rounded distad : wings rudimentarv. 

AMomen with distinct stink glands, eighth and ninth tergites widening 
in strongly increasing ratio. Tenth (ultimate) tergite very ample, smooth, 
ronghlv hexagonal ; ’ateral margins weakly concave in proximal half, thence 
we.kiv convex (sometimes sinuous^ to the depressed and rectangular latero- 
caudal angles : caudal margin with lateral portions weaklv oblique eouvergent 
and showing weak concavity to median tliinl, that portion tran.s\er. e anc 
weakly concave, the two | rojections tluis formed very hluntlv rounded. 

Pygidium directed ventro-ceidnalad, so thatits rounded apex lies between 
the bases of the forceps. Forceps broad and strongly depressed proximaii. 
forming on the internal margin a heavy and very blunt tooth, the forceps 
.ttingent only at this point, thence tapering and arcuate so as to enclose a 
spade-shaped' area which is broader than long. The internal margins of the 
forceps are otherwise unarmed, the dorsal surface of can nrrii proxima< 

near the external margin, produced dorsad in a stout conica iwojec 
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Penultimate stemite with lateral margins convergent distad, rounding iitho 
the rather broad distal portion, which is weakly concave, showing faint 
angulation. 

Mea^uremeifUs (in miUinietm). 



Length of 
body 

1 

Length of 
; pronotuoi 

1 

Greatest 
width of 
pronotum 

i Length of 
teg men 

1 

Length of 
forceps. 

Greater 
diameter 
of forceps 

Ma]efl — 

! ! 

i ' 


1 




Type 

. 8*1 

! 

1-43 

1*43 

1*75 

1*56 

0*95 

Paratype . . 

9-4 

1*43 

1*45 

1-65 

1*56 

n-92 

Paraiype . , . . 

9 “7 

1-43 

1*41 

1 1-72 

) 

1-40 

0-95 


Coloration. Type (recessive). Head blackish brown, shading to prout’s 
brown on occiput. Antennae yellowish, beconihig slightly darker distnd, 
Pronotum warm buff, the prozonal portion buckthorn brown, tinged with 
blackish brown latero-cephalad. Tegmina blackish brown. Abdomen dorsad 
tawny, becoming russet proximatl and there suffused wdth blackish brown in 
lateral portions. Forceps warm huff, becoming tawny in distal portions. 
Limbs warm buff, the femora this color in proximal two-fifths and distal fifth, 
remaimng two-fifths of femora blackish brown, in striking contrast. Tht' 
homologous portions of the cephalic and median tibiae show' a clouding on thnir 
dorsal surfaces of brown. Ventral surface huffy, except on abdomen when^ 
it is ochraceou.s -tawny. Tn the generally darker paratypf'.s the prozona and 
meso-caudal portion of the met a zona is proiit's brown, shading to nuininiv 
brown latero-cephalad on the prozona. 

In addition to the type of this handsome species, two paratvpic malo.s and 
an immature individual arc before us, wdiich bear the same data. 

Diplatys lefroyi Burr. 

1910. Diplatys lefroyi Burr, Fauna Br. India, Derma ptera, p. 44, PI. I- 
figs. 5 and m. [ : Belgaum, S. Bombay; Shencottah, Travanoore.] fAb" 
recorded from Coimbatore, T. B. F.] 

Bassein Fort, Bombay, Bombay Presidency, IX, 1909 (A. Muitaha). 
two males. 

The limb coloration is not carefully described for this species. In t)c 
present specimens the cephalic and median tibice and cephalic femora are dar^ 
brown, becoming yellowish only at the immediate extremities, the caud<t 
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tiIjiiC being similar, but becoming paler more extensively distad. The median 
and caudal femora are yellowisli in about tbe proximal third and in a brief 
distal portion, the intervening area being strikingly contrasted in blackish 
brnWU. 

Pygidicraninaj:. 

Burr’s original generic arrangement of the Indian species of this group is 
clt ariy faultyh His rearrangement of these species in his geuitalic study^, 
syiioiiyniizing Pyge. and erecting a new genus Acrania, is apparently more satis- 
factory. As elsewhere in that paper, however, we feel that the external 
structure should liavtf been much more thoroughly studied and that the 
L-liuracters of the metaparameres and virga should have been added to a 
general de-scription of the external morphology in separating the genera, 
particularly in the case of the genus described as new. 

Acrania picta (Guerin). 

18)18. Pyyidicranu picta Guerin, Mag. de Zool., VI 11, PI. 23G, fig. 1, 
p. 7U. [ 9 ; Madras.] Sidapur, Coorg. October 191T {T. R. Naganathan), 
i*iie female. 

In the present specimen the central oblique tegminal stripe extends 
unbroken to near the apex of the teg men. 

Length of i>ody 18, length of pronotuiu 2'9, length of tegmen 5, exposed 
length of wijig 1'7, length of forceps j mni. 

Crafiopyyia raja (Burr). 

1011. Kaiocrania raja Burr, Jour. Asiatic Bengal (N. S.), VII, 
p. T7J. [/; Nilgiri Hills. G.UOU feet.] 

KodaikiUial, Madras Presidency. 1029 (C. Leigh), one male, one large 

juv. 

The original description td the Burmese type of C, valida (Dohrn)’ shows 
that in tile type there is quite as much rcfluction in the organs of flight as 
in the present specimen. From Burr’s comments on vahda^ and the present 
nisect, it would appear that very decided individual variation in the 
development of these parts occurs in both of those species. 

The features of difference in c<iloration, ultimate male tergite and forceps, 
believe, fully justify considering raja a distinct species. 

> Fauna Br. India, Dermapt<?ra, p. a3 (1910), 

*Jour, H, Microsc, SoC-., 1915, p. 430 (1915). 

Enl. Zeit, XXVIll, p. 344 (1S67). 

* Fauna Br. India, Dermaptera, p. 50 (1910). 
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Leugtb of body 27’7, length of pronotum 4, widtli c»f pmnotutn ;i\s. 
length of tegiuea 6, length of forceps 7*2 mm. 

Craaopi/gia phUo^ new species. {Plate XX, iigure 18.) 

This large and sombre insect shows, in the male sex, a symmetrical type oi 
forceps which differs widely from that of any other species of the 
Pygidicraninae known to us. 

Type : male ; Chin Hills, Burma, 1909 (Venning). [Jlebard Collection, 
Type Xo. 775.] 

Size large, form robust, the abdomen widening very strongly dista<l. 
Antennae ^^^th first segment equal to combined length of second to fifth seg- 
ments, second segment two-tinrdsas long as third, third with length one ami 
one-half times its width, fourth slightly broiuler than long, fifth slightly longer 
than broad. Head with sutures sub -obsolete, frons and lateral portions of 
occiput flattened and showing very feeble convexity ; caudal margin ol 
occiput straight, transverse ; eye slightly longer than cheek. 

Pronotum distinctly narrower than liead, slightly longer than broad, 
rectangular, with angles rounded and cephalic margin showing a very weak 
convexity ; prozona and metazona very feebly convex mesari, these portions 
separated by a broad but shallow, transversely arcuate sulcus. Tegmina 
short, truncate, without keels at shoulders, leaving a very large scutelluiu 
exposed. Wings not visible. 

Abdomen pilose, widening distad to the very large ultimate tergite ; 
preceding tergite with latero-caudal angles bluntly roimded, in these areas 
irregularly rugose. Ultimate tergite broader than long, shining, rugulo.se and 
becoming rugose laterad and distad, raised in a low blunt projection above tin- 
internal portion of each arm of the forceps, moderately concave betwe<ei 
these, with a very narrowly transverse, smooth area and laterad of tliesr 
prominences more strongly concave. Pygidium concealed, direc’t‘*d cephabui. 

Forceps heavy, symmetrical, almost evenly convex, but showing slightly 
the greatest curvature raesad ; dorsal surface impressed and longitudinally 
striate proximad, w eakly convex distad, as is the entire ventral surface, which 
is well supplied with hairs. Forceps proximad very heavy, the internid 
portion of the arms produced so as to meet, forming a nearly vertical, inter- 
locking series of a few heavy, blunt teeth, beyond this 2 >oint the internal surfiicc 
is concave as the arm narrows to the median point, the dorso-internal margin 
bluntly produced at its base, the ventro-internal margin armed with a serit'S 
of minute but distinct tubercles to the median point. The distal half of the 
forceps is stout and expands very w’eakly at the apex, which is bidentatc ; 
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ihe external (dietal) portion blunt (xjuical, the internal margin produced in a 
binaller blunt knob, with a few very small knobs along its distal face toward 
the distal projection. Penultimate sternite large, with lateral margins 
oblique to the broad apex, which is weakly concave mesad and 
convex laterad. 

Limbs strongly compressed and carlnulate. Caudal metatarsus slightly 
longer than combined length fd the two succeeding joints ; hirsute, this very 
heavy ventrad. 

Length of body 25'5, greatest width of head (across eyes) 3*74, length of 
pronotum 3*53, greatest width of pro not urn 3*33, length of tegmen 4*7, greatest 
width of ultimate tergite 0*7, length of forceps 6*8 mm. 

Head blackish chestnut brown, pahng to cinnamon brown between the 
eyes. Antemi® tawny. Pronoturn and tegmina dull, deep chestnut browm. 
Abdomeii on ire polished, deep chestnut brown, darkening to blackish distad. 
Korceps blackish chestnut brown. limbs immaculate, ochraceous ta^\^ly. 

The type is unique. 

Cranopygia kallipyga (Dohrn). 

1863. [Pygidicrarm] kallipygos Dnhrii, Stettiner Ent. Zeit., XXIV. 
p. 53. [(f , 9 \ Eastern India.] 

Snowdon Peak, Nilgiri Hills, Madras Presidency, 8,000 feet, 6th 
September 1917 (Y. R. Rao ; on the bark of a tree), one male, one female. 

In the male, the forceps have a stout tooth proximad at the external 
margin, directed dorsad. This is as originally described, not ^V^omewhat 
crested irregularly ” as given by Burr. 

Length of body, male 20*5, female 19; length of pronoturn male 3, 
female 3*3 ; width of pronoturn male 2*8, female 3*1 ; total length of tegmen* 
male 3*6, female 3*6 ; length of forceps male 5. female 5*4 mm. 


j.abiuuridh:. 

PSALIX.F. 

We agree with Burr's statements in 1915‘that the genera Psnlis. AiiisoMis 
and Etihorellia, i>a previously defined by him, constituted an unnatural 
grouping which necessitated complete rearrangement. We deplore his 
method in that paper, however, of erecting new genera based solely on the 
characters of the male metaparamcres. We feel that, carefully studied. 

♦CVtncealed, except frr»m the side, tor <i‘o inm. 

^Jour, A Microiii'. Soc-, 1315, p. 544. 
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suet units, if valid, will stow adequate diagnostic features of difference in tic 
external structure. Until treated in suet manner, however, it is a difficult 
matter to decide whether the genera so erected deserve recognition and 
still more difficult to place generically such species as Burr omitted from his 
evidently hurried geiiitalic study. 

Homcsolahis maindroni Borelli. 

1911. Honioeolabis niaindroni Borelli, Boll. Mus. Zool. Anat, Comp, 
Univ. Torino ; XXVI, No. 640, p. 2. [cf , Pondicherry.] [Also recorded from 
Coimbatore, Bangalore and Coorg. T. B. F.j 

Sidapur, Coorg, 13th to 14th May 1914 (T. Bainbrigge Fletcher), unu 
female. 

Coimbatore, Ma^^^as Presidency, 1921 (A. P. Nathan), one male, one 
female. 

This species has been discussed by Burr^: we offer the following data : — 

Stink glands obsolete. Abdominal surface very minutely impressu- 
punctulate dorso-proximad, more strongly so ventrad, almost smooth donso- 
distad, well supplied with hairs distad and less decidedly so laterad : distal 
tergites scarcely at ail produced laterad. Pygidium vertical, very narrow. 
Forceps very similar in the sexes, very slightly heavier in male than in female ; 
heavy, with branches straight to the immediate apices, which are incurved ; 
ventral surface weakly and dorsal surface more strongly convex, the latter witli 
a proximal scarification on external half, formed by a transverse series of short, 
irregular, longitudinal ridges and there well supplied with short hairs ; ventro* 
internal margin supplied with very low, blunt, nodi form teeth, which decreasi' 
in size and become more regular distad. Penultimate sternite with free 
margin broadly and evenly convex. 

The armament of the caudal metatarsus in this species apparently agrees 
closely with that of Titanolabis*. Ventral surface armed on external margin 
with a row of heavy, widely spaced spines, the entire ventral surface thickly 
supplied with elongate, stiff bristles, which on the ventral portion of the 
internal face become much more numerous and shorter, there appearing 
furry. 

Length of body, male 17'3, female 16 and 19'6 ; length of pronotumf 
male 2’24, female 2'31 and 3'13; greatest (caudal) width of pronotum 

' Proc. Asiutic Soc. Bengal {.V. VIT, p. Ill (1911). 

♦ Comparison is made with imperfect specimens of T, colossea (Dohm), from Now South 
Wales, Australia, in the Philadelphia Collections. 

fNot including the greatly depressed neck which measures^ Male, 0'24, female, 0*34 
and 0*34 mm. 
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mule 2*33, female 2*18* and 2*35; length of tegmen male 1*77, female 
1-84 and 2*04 ; width of tegrneu male 0*42, female 0*61 and 0*47 ; length of 
forceps male 3, female 3*26 and 3'4 ; proximal width of forceps male 1*36, 
female 1*37 and 1*38 mm. 

Faralabis greeni (Burr). (Plate XIX, figure 3.) 

1899. Anisolahis greeni Burr, Ami. Mag, Nat. Hist. (7), IV, p. 257. 
[j, 9; Puudalu-oya (nee Puuduloya), Ceylon. j 

Pundaiu-oya, Ceylon, (E. E. Green), one mule, " tgpe " (whicli we here 
designate as single type), [British MuseumJ, 

Hopeville Estate, Shevaruy Hills, Madras Presideiiey, 10th October 
1912 (T. B. Fletcher), one male, [British MuseumJ. 

Through the kindness of the authorities of the British Museum, we are 
able not only to diagnose Burr’s greeni more fully, but also to verify the presence 
ill iSouthern India of this species. 

In gremi the head, pronotum, mesouotum, metaiiotum and dorsal surface of 
the abdomen are all very finely but decidedly and thickly impresso-punctulate, 
the tegmina slightly less so. Tliis is nut true for P, aisleld (Bormans) 
and Epilabis penicillala (Borelli). The former has the head and pronotum 
polished and punct illations sub-obsnlete, the remaining dorsal portions with a 
liner punct ulation ; the latter has the head and pronotum |>olished and smooth 
and remaining |X)rtious even more finely piinctulate. 

Though in general structure agreeing more closely with peniciUa^a, greeni 
does not show as decided narrowing of the abdomen caudad and the ultimate 
tergite is, therefore, wider. The male sex of that species is quickly distinguished 
by the remarkable si^ecialization of the pemiltimate sternite. 

The male forceps of greeni are weakly asymmetrical, with, a sub-obsolete 
tooth lueso-proximad, rather than mesail, as described by Burr. In the 
type the limbs, mouthparts and all but distal ].R>rtioa of the last of the first 
three antennal joints are tawmv, the femora slightly darker distad. The 
Shevaroy specimen differs in liaving tliesc }>ortioiis less eontrastingh paler 
than tlie (fiber dark browui parts of the insect, tlie proximal antennal joints 
scarcely paler than the others. Both have tlte thirteenth autemial jihnt buffy 
or ochraceous. 

The vestigial tegmina in this species ami the apparently very closely 
related P. astruci (Burr) arc of the same remarkable tyix' developed in caslelsi 
and E, penicillata. 


Ihe pnmotuiu is deformefi in this specimen. 
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The generic position of the species is in doubt. The species certainly 
appears to be congeneric with penidlkUa and Burr stated the possibility of this 
l>eing the case when referring greeni to lus new genus ParalabisK 

The measurements of the two males before us are as follows, those of tk> 
type being given first : length of body 14 and 14’2, length of pronotum 
(exclusive of neck) 2*14 and 2*35, width of pronotutn 2*31 and 2*52, length oi' 
tegmen 0*88 and 1*04, width of tegmen 1*22 and 1*43, length of forceps 2‘li 
and 3*1 mm. 


Parcdahis casWsi (Bormans). (Plate XIX, figure 4.) 

1897. C[arcinophoTd\ castetsi Bormans in Bolivar, Ann. ^oc. Knt.. 
Prance, LXVI, p. 281. [ d* , 9 ; Kodaikanal, Madras Presidency, India.) 

Kodaikanal, Madras Presidency, 26th March to 2nd April 1921 (('. 
Leigh), thirteen males, fourteen females, three juv. 

This is a .smaller, proportionately broader, darker and more polished 
insect than P. greeni (Burr). The development of the male forceps, moreover, 
is distinctive, the curvature tlitferent in the more specialized eonditioii and tin* 
internal margin never toothed. 

The species, like greeni, is subject to decided size variation. The maximum 
for the former is not as great, however, as the minimum known for the latter. 
Burr failed entirely to recognize its correct relationsliip, assigning it to the 
genus Psalis without comment. 

The following changes are noted in depauperate individuals of the species. 
The arms of the male forceps from asymmetrical and well bowed to similar and 
scarcely arcuate. The sides of the male abdomen with Intern -caudal portions 
of the tergites from angulate, produced and carinulate to scarcely /irndnced 
(and that only for the distal tergites), rounded and not carinulate. 

In the present series the length measurements are : male 7 to lO*.3, femalf* 
8 to 10*2 mm. The smallest males have the forceps so weakly '^urved that, 
in this respect, they are not distinguishable from .some of the females. 

In coloration the specimens have the head, pro not um and alalomen very 
dark, the antenna and limbs paler. The antennte have the first tw’o joints, and 
sometimes one or two joints distad, ])aler than the others. 

Epile^is i>en\cillnta (Borelli). (Plate XlX, figures .5 and ti.) 

1911. EnboreUia jjeniciUafa Borelli, Boll. Mus. Zool. .\nat. Comp. I'niv. 
Torino, XXVI, No. 649, p. 3. , $ ; Coonoor (India).] 


Jour Jl. Micros. SoC., 1915, p. 540 (1915). 
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Ootacamuml, Nilgiri HilU; Madras Presidency, May 1912 (K. Padmana- 
))iia), one male, one female. 

The remarkable specialization of the male penultimate sternite, described 
by Borelli, is here figured. These sj>eciniens are paler and more reddish than 
the specimens of Pardabis greeni (Burr) before us, particularly cephalad. 
The antennae and limbs are paler than the other portions mucli as in the 8|>eci- 
inen of greeni from the Shevaroy Hills, the former, however, showing no trace 
of annulation distad.* 

Length of body, male i3‘8, female il'T, length of pronotum (exclusive 
of neck), male 2 '04, female TOt, width of pronotum, male 2' 18, female 2*08, 
length of tegmeu, male O'do, female 0’85, width of tegmen, male 1'22, female 
T22, length of forceps, male 2‘38, female 2'5 mm. 


Enhorellia (innanMei (Burr). 

19U0. annatiddet Burr, Jour. Asiatic boQ, Bengal (N. S.), 

li, p. 389. [cf; Comilla, Purncah District (Bengal).J 

In Burr's latest revisionary work^ tliis species is not assigned. The 
oirrect generic |X)sition cuiisequeutly remains in doubt. 

Camilla, liirueali District, Bengal, 20th Ft‘bruary 19i)0 (C, 8. Misra), two 


females. 

Tliis topotype is thelirst female of aituaiMei lobe reported. Tlie se.\ 
agrees closely witli the desciiptioii of the male, except in the following features ; 
aWomeil slightly widest mesad, distal tergites with latero-caudal angles 
bluntly produced at sliglitly over iimety degrees and with surfaces there 
impiesso-punctiilat.'. Ultimate lergite showing a very weak, meilio- 
hmgitudiiial, linear sulcus ; surfiice weakly w rmkled distad ; with a weak, blunt 
keel lateriul, there impresso-puiietulate. reiuiltimate stermte rectai^ulate 
pruditeed eaudiul, with apex very broiullx' rounded. I'orceps with branc es 
straight to the incurved apices, weakly and bluntly triquetrous proximai , 
almost attmgeut, with ventromitenuil margin showing a series of very small, 
hliiiit, imdiform tectli. The caudal metatarsus is armed with two ventral rows 
o( small spines. Hanked interiially by a fringe of lamellate plates am tte 
supplied with hairs. This same type is found u.Mhis costchsi iBormaiis) 
and Epilabis imiicillora (Borclli). 

1.,-ugth of body i:S-2, length of pronotum -iSsS greatest (caudal) width o 
pronotum 2-28, length of tegmen ThT, width of tegmen m, length of forceps 
3‘4 mm. 


♦ See further comparison under that si)ecie& 
1 Jour. /f. Microbe. Soc., Iftlo-lOlb. 
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Euhorellia stdli (Dohru), 

1864. F[oreiaella\ stdli Dulim, Stcttiu Eut. XXV, p, 286. 

[ ? , Java.] 

1907. Anisolubis mimia Cuudeil, Jour. New York Ent. Soc., XV, p. 168, 
[ , $ ; Arroyo aud Mayaguez, Porto Kico.] 

Coimbatore, Madras Presidency, 1921 (A. P. Nathan), one male, one femaJe, 

Compared with a West Indian series, recorded by Rehn and Hebard as 
Bubordlia minuta (Caudell), in 1917, demonstrates the synonymy indicated 
above. The size differences, which we noted at that time and which we 
believed indicated the probability of 7nmuta being a distinct species, are 
worthless. Burr had already suggested the above synonymy,* but apparently 
without compariaon of West Indian specimens with material from the Far East. 

The West Indian material before us averages more recessive in coloration 
than the pair here recorded (which apparently show the normal coloration for 
Indian material), but, as woidd be expected, a number of specimens from the 
West Indies are fully as dark as these. 

Length of body, male 8*2, female 97 ; length of prouotum, male 
1'2, female 1*36; caudal width of prouotum, male 1*2, female 1*43; 
length of tegmen, male 0*95, female 1*09 ; width of tegmen, male 0*35, female 
0*47 and 0*54; length of forceps, male 1*29, female 1*97 mm. 

Euhorellia anmli]}es (H, Lucas). 

1847. Forficesila annuUpes Lucas, Ann. Soc. Ent. France, (2), V, p. 
LXXXIV. [“ Jardin des Plantes, Paris ; probably introduced.] 

Abbottabad, Hazara District, North-West Frontier Province, 21st May 
1915 (T. Bainbrigge Fletcher), one female. 

Hangu, North-West Frontier Province, 10th May 1916 (T, Bainbrigge 
Fletcher), two males. 

Sargodha, Chenab Colony, Punjab, August 1906 (H. M. Lefroy), one male. 

Pusa, Bihar, 11th June to 21st September 1908 and 1920, two males, 
seven females, one juv. female. 

Laitlyngkot, Khasia Hills, Assam, 5,500 feet, 16th October 1920 (T. 
Bainbrigge Fletcher), one male, one female. 

Upper Shillong, Khasia Hills, Assam, 5,800 to 6,000 feet, 12th to I5th June 
1918 (T. Bainbriggp Fletcher), one male. 

Santikoppa, North Coorg, 4th to 10th May 1914 (T. Bainbrigge Fletcher; 
on fruit of Careya arhofea)^ one female. 


* Gen. Ina., Dermaptera, Fasc. 122, p. 31 (1911). 
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Coimbatore, Madras Presidency, 7th January 1921 (A. P. Nathan), 
one male, one female; 24th July 1912 (T. V. Ramakrishna Ayyar), one 
female. 

The present series exhibits the usual colour variation shown bv 
the limbs being conspicuously annulate in the majority of specimens. In the 
examples from Laitlyngkot, however, the annuli are very broad, heavy and 
sharply defined, while in those from Ilangu they are obsolete. 

The latter specimens are exceptionally large and heavy for the species, 
the male showing the maximum curvature of the forceps developed, which 
closely resembles the normal type of these appendages developed in E. moesta 
(G6n6).* 

The specimen from Santikoppa is very remarkable in possessing truncate 
tegmina, which overlap and reach slightly beyond the caudal margin of the 
mesonotum. A very few specimens of this species are known vitli fully 
developed tegmina and wings, but this is the first specimen to be recorded 
showing the present condition. The [presence and character of the tegmina 
would lead one first to suppose this specimen to bo near “ Psalis ” lefroyi 
(Burr) but we believe instead that it is simply an individual of araudipes 
abnormal in this respect. 

Labidurtn.^:. 

Labidura riparia (Pallas). 

1773. Forficula riparia Pallas, Reise, Russ. Reichs, pt. II, p. 727. 
[Shores of Irtysch River, Western Siberia.] 

The series of seventy- three Indian specimens, now before us, shows the 
.same variability which w'as thoroughly discussed by Burr, in 1910.* At that 
time hengaJensis was recognized as distinct species, but after careful 
consideration of the evidence at hand we feel convinced that it represents 
nothing more than the most striking variant developed in ripana in the 
Indian region. Burr reached the conclusion that hengaJensis did not 
merit specific recognition in 1915.- 

In spite of even greater variation than occurs in the species in the New 
World, the Indian examples show one average difference, varying in degree but 
exhibited by all the material before us from that region. This lies in the 
average slightly stninger dcnticulation of the ventro-internal margin of the 

* Very dose agreement in these features is hy the optimum males Wfnre us from 

^^iami, Florida. 

* Fauna Br. India, Dermaptera, p. B'kk 

* Jour. S. ifveroac. Soc.. 191.'), 444. 
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forceps in the female sex. The largest specimens of the hengaleusis variant 
show this feature strikingly. In the depauperate condition, which it would 
appear best to refer to as ihe inermis variant, liowever, this denticulation is 
likewise distinctly stronger than in any series before us from localities not in 
the Indian region. 

In treating variants such as here occur, wc believe that a system of 
symbols, much like that used by Rehn and Hebarcl for the American speci<v 
of the genus Grt/llus, constitutes the most satisfactory method by which the 
individuals recorded may be characterized. For tlie present species we wr)\ild 
suggest the following : — 

Coloration. 

A — very light, E — brilliant. 

B — ^medium. F — moderately bright. 

C — dark hut showing contrasts. G — dull. 

D — dark and showing no contrasts. 

Oryanit of Flujhf. 

\V — vei v short, extreme tips of wings alone projecting. 

X — sho*^; tips of wings projecting. 

Y — slightly reduced. 

Z fully developed. 

Male (iehiUilio. 

a— caudal margin of ultimate tergite unarmed. 

b -caudal margin of ultimate tergite armed with two sub-oksolete poiut^ 

c -eaudal margin of ultimate tergite armed with tw’o acute points. 

< I '--internal margin of forceps with teeth sub-obsolete. 

e internal margin of forceps with a meso'distal tooth. 

f — internal margin of forceps with a me.so-proximal ami a meso-(iist;il 
tooth. 

g— internal margin of forceps with a meso-])roximal and a meso -distal 
tooth, and other smaller teeth. 

h— internal margin of forceps with a meso -proximal and a meso -distal 
tooth, and other smaller teeth, the majority of w'hich are beyond the meso- 
distal tooth. 

w — .serrulatif)!! of ventro-intemal margin of female force pvS olxsoletc. 

X — serrulation of ventro-iiitenial margin of female forceps very weak. 

y — serrulation of ventro-intemal margin of female forceps distinct. 

z — serrulation of ventro-intemal margin of female forceps well developed ^ 
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Size. 

1 — very large. 

2 — large, 

3 medium. 

\ — small, 

5 — -very small, 

Tho variants iuehided iu the |>reseut series we would characterize as 
follows : — 

riparia (Fallas) A to (J, F to (.i, X to /, a to c, d to f, w t^) y, 1 to [. 

Typical condition— BF | ex | ^ | 

hengalensis Dolind H to C, EZahz2, 

icier ica (Serville)- A to B, FXa, w^ak f to g, y, 3 to 4. 

inertnis (Brunner) ’ DGWa, d vt^rv weak f to g, x to y. 5. 

It is probable that Bruonei’s variety is based on merely the very depau- 
|)erate condition of ri/varm, which is not as dark and does not have the tegmina 
as strongly truncate as does the Indian variant here characterized. If this 
IS true, no name is available lor the Indican condition; but we are op|X)sed to 
naming any such variants and believe it best to record the present material 
as variant inermis, witli this necessary qualiticatioji. 

Gandarbal, Kashmir. 5,000 feet, September 1917 (Uutt), one male*, 
BEZce2. 

Keonthal, Simla Hills, B,000 fent. December 19 g 8 (G. M. Garson), 
eleven males, twelve females,’ eight juv.. DG^^a. d to very weak g, \5. 

Fusa, Bihar, 15th Maich to 1st November 1909 to 1914, 
-ix males, eight females, five juv.. one pair ('E\abz2. others A 
ii' B, F, X to Z, a, weal: f to g. weak z to z. 3 and 4. 

Chapra, Bihar (Mackenzie), one male," BEZah2. one female. BEZce2. 

Oomilla, Bengal Fresidenev. 19th daimarv 1906 (A. Mcahab), jin. 

‘ Deacribe<l from Benfffil ms Lnbi’htrfi XXIV, p. 31 - 

-I step. 

^ Di^smbed from Pumliohern' ForfirrhM irterkn. Hist. XoL p- - 

I S3fi), 

' ru-scrilwl fnmi Itnick, l.r>«nr Auftrift. nml Serbin Lnhidura npnnn var. 

I‘rn(ir. Korop. Orth,, p. 5 (IS ) 

* Typical nparin. cxeci)! in bcinj: tmn-o brilliantly coloured. 

‘This Bcriw is typical of the cicpaiipcnilc .iarh fom. which is best called the laermis 

a riant- 

* Typicartcierica variaid. 

’ Typical^ten^alooiks variant. 
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' Goalimdo to Gauhati, Brahmaputra River, Eastern Bengal, July 1910 
(T. Bainbrigge Fletcher), five males, five females*, CEZ, one b, others 
c. f, weak z, 2. 

Dacca, Eastern Bengal, 23i'd Jul}^ 1917 (in parasitic growth on mango), 
one male, CEZbf2. 

Nongpoh, Khasi Hills, Assam, July 1907 (D. Nowroji), one male, 
CZa, weak g, slender 2,^ 

Poona, Bombay Presidency, December 1908 (R. D. Deshmukh ; under 
stones), two juv. 

Jubbulpiir, Central- Provinces, 9th January 1918 (A, G. Raraaswanii), 
one female, BFXz3. 

Coimbatore, Madras Presidency, 12th October 1912 (A, G. Ramaswami), 
one female. CGXz3. 

The Keonthal series is of particular interest in showing the maximum 
degree of depauperation for the species. The extremes in this series are : 
length of body, male 8‘7 to 13, female 9*7 to 12*1 ; length of forceps, male 3’2 
to 4*3, female 3*7 to 4 mm. The smallest males might easily he mistaken 
for females, so greatly simplified are the forceps, while the ultimate alxlonunal 
tergite is narrowed and tapers distad. 

The enormous size variation in the species is shoAvn by the fact that the 
extremes of length, exclusive of forceps, for the series here recorded, are 8*7 
to 22*5 mm. 

Nala lividifes (Dufour), (Plate XIX, figures 7, 8 and 9.) 

1820. Forficula pallipes Dufour, Ann. gM. Sc. phys. Bruxelles, V, 
p. 316, PI. CXVI, figs. 7, 7a and 7b. [^ , 9 ; Lfjwer Catalonia, Spain.] 

1828. F [orjlcida] lividipts (Dufour). new name propo.sed Ann. Sc. Nat., 
XlII, p. 310. 

Haripur, Hazara District, North-West Frontier Province, 27th May 
1915 (T. Bainbrigge Fletcher), one male. 

TarUj Peshawar District, North-West Frontier Province, 16th to 29th May 
1915 (T. Bainbrigge Fletcher), one male, one female. 

Hoshangabad, Central Provinces, 14th to lOth September 1911 (T. 
Bainbrigge Fletcher), two females. 

Janjgir, Bilaspur, Central Provinces, October 1915 (C. S. Misra), one male. 

^ One of these males has one of the arms of the forceps tinspecialized, simple, cylindrical 
and 7 millimeters in length ; the length of the other normal arm being 9*7 millimotcrs. 

2 This condition agrees closely with the type of the synonymous ApUrygida hmtinm 
Rehn, from North-Eastern Africa. 
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Pusa, Bihar, 31st March to 2acl November 1904 to J 919 (18 taken 
it light*), ten males, sixteen females. 

Goal undo to Gauhati, Brahmaputra River, Eastern Bengal, July 1919 
fT. Bainbrigge Fletcher), one male. 

Barisal, Bengal, 29th May 1906 (H. M. Lefroy), one female. 

Coimbatore, Madras Presidency (C. S. ^Misra), one female. 

Lekmg, near Darjiling, Sikkim, 5,000 feet, September 1908 (H. M. Lefroy), 
one female. 

In a very few specimens the immediate basal portion and the tip of the 
exposed portion of the wings arc slightly paler than elsewliere. In a larger 
munber of specimens only the tips of these organs are slightly paler, but the 
i^reat majority of individuals have tegmina and wijigs solidly unicolorous. 

Accompanying sij5c variation, we fmd the male forceps varying from an 
armed type (Plate XIX, figure 7), through an unarmed type (Plate XIX, figure 8), 
ro a simple ty|K‘ (Plate XIX, figure 9), in which both teeth and characteristic 
curvature have disappeared. In tlie .series before us tlie following males have 
armed forceps: Pus<i 4, Goalimdo to Gauhati 1, Taru 1, Jaiijgir 1. The 
sj}eeimeu from Harijnir has tlie formas normal iaiUcidipes, hut lacks the meso- 
distal teeth, wliile the otlier males are smaller and have evenly and weakly 
curved, unarmed forceps. 

Nala }}e}mlc)}sis (Burr). 

19()7. [LMdum] )ie})alensis Burr, Bee. Iiulian Mus., I. p. 208. [ , 
5 ; Soondrijal aud Pharping, Nepal.] 

Ablx>ttaba<l, Hazara District, NorthAVestern Frontier Province, June 
1916 (T. Bainbrigge Fletclier), one male. 

Li this specimen the annulation of tlu‘ limbs is reduced to a very weak 
suHusion, while the organs of flight show some reduction (length of tegmen 
T77, length of ex|X)sod jxirtion (d wing 0 ’2 7 mni.). Otherwise it agrees fully 
with the original description. 

Fondp^da drroh/i Bormans. 

1000. Farn pulfj dccohff Bormans, Ann. Mus, Civ. ^tor. Xat. Genova (2), 
XX, p. 444. f ^ 9: Haveri, British New Guiiioa.] 

I’aliii IlillH,' Sliulras rrosidciicy, '..(KXI foot ((’. Loigli), (wo fcmalis, two 

jiiv. 

The mlult female.-! mensuro : longtii of ho.ly ■22-2i‘<. length of tegmen 
T8'5, length of forceps 8-7*8 mm. 

‘ Soe note by Annandalc nppearanen of this spocics at light, in Burr, Fauna Br, 
India, Dermaptera, p. 15 (lOlOi 


2 
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Forcipula despinosa He bard. 

1917. Fompuh despinosa Hebard, Proc. Acad. Nat. Sc. Philadelphin, 
1917, p. 234, PI. XVI, fig. 1. [cf , Northern India.] 

The niicroscopically pitted nietazona, tegniina and wings are apparently 
the most distinctive features in this species. 

We believe that the size and number of projectiotis on the abdomin;ii 
tergites are probably subject to considerable individual variation in tli<‘ 
majority, if not all, of the species of Forcipula. 

Forcipula hmda Bolivar. 

1897. F[orcipuh] quadrispinosa var. lurida Bolivar. Ann. Soc. Enr. 
France, LX VI, p. 283 [ , Madras Presidency.] 

Pusa, Bihar, 15th May 1917 {T. Bainbrigge Fletcher), one female. 

Damukdia, Sara, Bengal, 2bth March 1911 (T. Bainbrigge Fletcher: at 
light on steamer), one female. 

Gauhati, Eastern Bengal, 25th April to 4th May 1918 (T. Bainbrigge 
Fletcher), two males. 

The two males before us differ from tlu! material previously ri ‘corded in 
having only the third and fourth tergites showing a lateial oh]i(|ne keel, tliesf 
keels produced in a tooth, the caudal margin of which bears very minute 
teeth. The reduction in number of such keels we helievt* to he wholly attrib- 
utable to indiWdual variation. In the male showing the greater reduction of 
these keels, the forceps lack all denticulation excepting the heavy mc<Iiiin 
tooth. 


Pari.sol.abiin.k. 

P.^f^udisnlqhis deqans He bard. 

1917. Psendisohhis clegaris Hobard, Proc. Acad. Nat. Sc. Phihulclphia. 
1917, p. 236, PI. XVI, figs. 2 and 3. [rf, 9; Kulu, Kangra, India.] 

This species agrees with P. fmera Burr* in coh>ration, and with P. 
immsi Burr^ in form of the male forceps. It is pfssible that all may event- 
ually prove to be variants of one species. If two valid species alone survived, 
however, it is probable that these would be P. burn Borelli and P. 

Burr. 


' Dcscribf d in Fauna Br. India, Dermaptcra, p. 104. PI. IV, fig, 30 (1010). [r/, Miirrre. 
Panjab.] 

"Described in Jour. AMc 8oC, Btngnl (;V. 6'.), IX, p. 184, fig., (1013). [</, ? ; 
Koridii Jaunaar* Base of Himalayas, Northern India.] 
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BrACHYLABIIN;^. 

MelisoWjis hifoveolata < Bolivar). 

1897. [Brackj/labis] hifovcola^a Bolivar, Ann. Soc. Ent. France, LXVI, 
p. 285, PI. 10, fi«. 1. [rf, Madras Presidency.] 

Kodaikanal, Madras Presidency, 2r)th March 1021 (C. Lei^h), one female. 

We can not a^n'e with Burr’s assi}.^nnient, in 1011,^ of this species 
to the genus Ctenisdabis. In the present specimen the antennae have 14 
segments, the third nearly twice as long as broad, the fourth rounded quadrate, 
the succeeding segments longer than broail, becoming more elongate and 
slender distad. 

The first three antennal segments are dark reddish brown like the limbs, 
the other segments blackish like the dull head, pronotum, abdomen and 
forceps. 

As fijzured hv Bolivar, the eyes are onlv slightly longer than the cheeks. 
The antennne ar(' so jointed that they swing back readily, at a decided angle, 
to the apex of the first segment. This gives to individuals a distinctive facies 
which appears to constitute a peculiarity of the s})ecics of this subfamily. 

The female before us differs from the described male in lacking stink 
glands, though there is a scarred emargi nation of the caudal margin of the 
third torgite on each side in place of these. 

Tauigth of hodv IPS, length of pronotum 2*55. least (co]ihalic) \vi<lth of 
pronotum PSl, greatest (caudal) width of jwonotum 2-79. greatest (meso- 
caudal) width <if ab<lomen 4 ’08, length of forceps 2‘18 mm, 

y a )})} { sol oh is frrtoico} dvs B u rr . 

1911. Nnooisolohis foniucoufes Burr, .buir. Asiatic 8or. Brngal (N. S.). 
VII. p. 781. [ 9; 8heinbaganur, Madura District. S<uitlicrn India.] 

Kodaikanal, Madras Presidency. 20th and 30th ^larch 1921 (C. Leigh). 
two males, on«“ female. 

We cannot help h'elii\g a certain .lUMUint <d hesitauev in thus recording 
the present maU rial. Though wc l:avt‘ no direct evidence, there vould seem 
to he a pissibility tliat those specimens represent immature individuals of 
MvHsnlaJm hifoirola^a (B<divar) and that yaonisoJnhis is a genus having no 
validity, including spi'cii'S “ based on the immature condition of that and 
other species of tlu' Brarhflahiiofv. 

In the material before us, the eves and antennae are as in the female of 
M. bifoivoJafa here recor*le<l except that the tenth, eleventh and twelfth 

’ Jour. Asiatic Soc. Bengal {N. 5.)* VII. p 780. 
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antennal segments are buffy. The head, pronotum, abdomen and forceps an* 
black and shining, the limbs buiiy. but with femora suffused with blackish to 
near their extremities. 

There is a scarred emargination on each side of the caudal margin of tlh* 
third abdominal tergite in both sexes. 

Length of body male 0’3 to 6*8, female 5*9 ; length of pronotum malt* 
r08 to 1*15, female 1*15 ; cephalic width of pronotum male 0*85 to 0*88, female 
0*85 ; caudal w'idth of pronotum, male 1*18 to 1*22, female 1*3 ; greatest (meso- 
caudal) width of abdomen, male 1*48 to 1*5, female 1*7 ; length of forceps, 
male 0*85 to 0*88, female 1*08 mm. 

LABIIDiE. 

Labun.e. 

Si)ongo\mlox semijiavKs (Bormans). 

1895. Sp[ongophora\ semi-jUiva Btirmans, Ann. Mus. Civ. Stor. Nat. 
Genova, XXXIV, p. 385. [ , $ ; Carin-Cheba and Carin Ghecu, Burma.] 

Savira Butti, South Coorg, 22nd ^lay 1914 (T. Bainbrigge Fletcher : 
under bark), one female. 

This unique female agrees so closely with the original description of 
semi-flavus that w'e feel justified in so re con ling it. 

A large, blunt, internal projection on the arms of the forceps caiise.s tlu'se 
to be attingent proximad, from which point they are slender, straight, witli 
internal face showing minute denticulations, to the incurved apict's. 

Length of body' 6, length of pronotum 1'05, cephalic width of pronotum 
0'95, caudal width of pronotum 1 *22, length of tegmen 1 *97, length of expose,] 
portion of wing 0*54, length of forceps 1 ‘9 mm. 

Chretospanin Karsch. 

One problem concerning the use of this generic nar7ie cf»nfronts tiu* 
systematist. That is the proper generic position of major, the genotype of 
Plaiglahia, described from a single female, from the fsland of Celelx's. Four 
species w’’erc originally described under PkUglahm, the first of which has hern 
.selected as genotype.^ The second, thoracim^ is a species congeneric witli 
CJuBtospania, while the third and fourth have been placed in synonymy under 
Lahia curvimoda (Moischulsky). 

' The fipecimen before us has shrunk considerably in drying. 

* By Kirby, S)7i. Cat, Orth, I, pw 21 (1904). 
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We hold that the true generic relationship of ynajor cannot at the present 
linie be determined, and that, as it is highly probable that major is not conge- 
neric with thorracicay the generic name Plalykihia must be held for the single 
spt^cies major. Should ymjor and thoracica be f<Jimd to be cojigeneric, Ckitos- 
Itanm would fall as a synonym of the older PlatyUdna, On the other hand, 
sltoiild the Malayan and Burmese species simaUoides jm>ve to be a synonym 
nf major (as has been assumed, but not satisfactorily proven, by Burr), or 
enugeueric with that species, the genus which Burr erected for sjmattoU 

df’s and then placed under PlalyJahia, would indeed fall as a synonym of 
PJafylabia. Tliis latter conclusion we cannot concur in, on the same grounds 
that we retain Cketosjxmia. 

Hence we recognize, for the prestuit, tlie genera : Phtylahia, ^rith genotype 
major y from the Island of Celeltes : t'Juetospama, witli genotype inornaMy from 
Miulagascar ; and Paler ^ with genotype sjHirattoidc^, described from the Islands 
of Penang and Sumatra. 

The most ini|X)rtant references bearing on this complicated jiroblem may 
be summarized as follows : — 

1867. PlfUylalna Dohrn. Stettin Ent. Z<dt.. XX \ III, p. 347. 

1886. ChdtosiKiina Karscli, Berliner Ent. //‘it sc hr., XXX, p. 87. 

1895. Platyhhia major B<»rmans, Ann. Mus, Civ. Stor. Xat. Genova, 
XXXIV, p. 38d. 

1900. Pkih/labia Sjmral((ndeji Ih^nnans, Aim. Mus. Civ. Stor. Nat. Genova, 
XL, p. 459. 

1910. Paler Burr. Fauna Br. India, Dermaptera. p. 68 and Trans. 
Ent. Soc. London, 1910. p. 16)2. 

1911. Burr, Stettin Ent. //‘it.. 1911. p. 338 : Jour. Asiatic S(^c, Bengal 

(X. S.), VII, p. 774 and 775, ami Deutseb. Eiit. Nat.-Biblioth, 11, 1911, p. GO. 

1912. Burr, Annal. k. k. Xat. -hist, llofmus. Wieu, XXVI, p. 82. 

Chalos/xihia kurseouytr, new s]iocies. (Plate XIX. figures 10 and 11.) 

This handsome little insect is distinguished from the other kno^^n species 
of the genus by the striking c(Uitrast of coloration and form of the p\gidium 
in the sexes. 

TyjK: nmlo; Kursoimfi. Xortliom IVngal, India. Altitude l.utX) feet. 
■Iiine 1020. (Fnnn V. Ix'igli.) IHebard Collection, Type Xo. i iO.] 

Size ainall, form mwlerately slender and deiiress«l. Head ilattencd, 
sutures sub-obsolete, caudal margin of vortex broadly and roundly obtuse- 
angulate emarginate. Eye slightly over half as long as cheek. .Hiteiuife 
with first joint twice as long as third, fourth as long as third, succeeding joints 
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ucreasiiig gradually in iengtli distad, grading from very elongate pyriform 
elongate ovate. Pronotum distinctly narro\\ er than head ; prozona very 
feebly convex, remaiiiing portions deplauate ; lateral margins straight and 
parallel, caudal margin broadly convex. Tegmina and wings fully developed. 
Abdomen lacking stink glands, widest ineso'distad, ultimate tergitt* thickened 
above forceps and impressed in intervening area. 

Pygidium convex decliveut and as broad as arm of forceps to distal 
portion, whicli is horizoiitally produced in a flauge, with short lateral margins 
diverging slightly, so that this Hange completely tills the space between tJu* 
forceps, its caudal Jiiargin traJis verse. Forceps nearly straight to incurved 
apices, flattened dorsad and vent rad and showing a faint longitudinal linciir 
sulcation along the external margins ; internal surface concave pro.ximail, 
with ventro-intenial margin there vSub-serruJate, armed with a heavy tootli, 
directetl mesad at end of proximal tiiree-lifths, this tootli formeil by a gradual 
widening of the veutrodnternal margin from half the distance to the base el 
the forceps. Penultimate sternite broadly convex, almost truncate distad. 

Limbs short, femora stout. Caudal metatarsus as hmg as last tarsal joint, 
armed ventrail with two rows of spinoLS and well supjjlied with liairs rjn ventral 
portion of internal surface. Second tarsal joint short and simple. Entire 
insect pilose. 

Allotype : female ; same data as type. [ If e bard Collection. J 

Agrees with male except as follows: ultimate tergite with thickening at 
bases of forceps slightly heavier and intervening area less depressed. Pvgiditmi 
more weakly declivent, proximal portion weakly convex, directed disto 
vetitrad, so that the pygidium projects further, distal portion hurizimtal ; 
lateral margins straight, parallel and weakly serrulate, distal margin very 
weakly obtuse-angulate emarginate, thus large and weakly acute-angulate. 
de plana te disto -lateral angles are formed. 

Forceps slightly heavier than those of male ; vent ro-internai margin 
weakly serrate pro xi mad, expanding gradually int(» a flange beyond ]jygi<lium 
to median point, thence as this flange gradually narrows its margin uudulates, 
disappearing at base of incurved distal extremity of forceps. Penultimate 
sternite with free margin broadly convex, but more strongly convex than in 
male. 

Length of body, male 7 '5, female 7' 7 ; length of pronotum, male l'U8. 
female P05 ; width of pronotum, male 0*92, female 0 95 ; length of tegmeu, 
male 1*84, female 1*97 ; length of exposed [K)rdonof wing, male 0'98, female 
1*02 ; greatest width across tegmina, male 1*5, female 1-54 ; length of forceps, 
male 2*58, female 2*45 mm. 
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Coloraiiott of sexea. Head, togmina and winga blackisli brown, covered 
with coppery pile. Antenna* proiit’s brown, the last three (tenth to tw'elfth) 
segments warm buff. Fronotuni, prosternum and limbs ochraceous-bull 
tinged with tawny, remaining underparts tawny, except the mesosternum 
which is sutl'used with blackish. Abdomen i asset, becoming slightly deeper 
(listad and there matching the jjygidium and forceps. 

The typical pair alone represent the species. 

Chafoa^Kinia sh'lrKa Ilurr. (Plate XIX, figures 12 and 1^.) 

1911. Chatosixitdd siikfta Burr. Jour. Asiatic Soc. Bengal (N. S.), Vll, 
j). 786. [ -S , 9 ; iShembagamir, Madura District.] 

Kodaikanal, Madras Presidency, 1920 (C. lAOgh), tliree males, two females, 
three juv. 

The cephalic femora, which are strikingly darker than any otlier {x^rtioii 
of the limbs, lanceolate male pygidium, more liighly specialized forceps and 
comparatively large size are features which readily distinguish this s]>ecies 
from any of the oth»T known forms of the genus. 

The spi*cies bears a striking, though ])ur<*ly .superficial, resemblance to 
certain s|K*cies of tin* American genus Prosjxtralta, agreeing clost'ly in size and 
form with the Mexican P, Jlai'ijR'KKuhi (Helm), though aj^preciably more 
dephuiate. 

As the pygidium and force] )S have mU been previously figured, we have 
given illustrations of th(*st‘ apjxmdages for both sexes of this interesting species. 

Ixaigth of IkhIv. male 9‘7, female 9’1 ; length of jmuiotum, male 1’38, 
female 1‘8; width of prouotum. male I'lb. female 1‘0(>; length of tegmeii, 
male 2-21, female' 2 2o ; length of ex]x.sed |x)rtion of wing male IT 5, female 
l’iil2', greatest width ac ross teirmina. male 1’8, female 184; length of forceps, 
male 3 83, female 3'2 mm. 

Libio pih'('or/ni> (Motsohulsky). 

1863. Forprvlin pidrorois Mc'tschulsky, Bull. 8c^c. Ini]). Xat. Moscou. 
XXXVl, Part 2, p. 2. | 9; Nuwara Eliya Mountains, (Vyloii.] 

Pusa, Bihar, 17th Xoveml>er 191(i (H. 8ingli). one female. 

Tills siH'ciineu, like niiiterinl wliieh we have reeorilwl from the Hawaiian 
Islniiils, is blackish iiiiiiiiniv brown, paling gnulually to tawny on the forceps. 
■Cs a result it is an ap|iieeiahly darker iiiseet than L. ntoior (Liiuiaus), tliougli. 
as Burr has stated, there is .some siijH'rticial reseinblanre Ixtweui tluse sjieiies. 
Both are so small that the striking structural ditierences winch they e.\lubit 
can scarcely be noted by the naked eye. 
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Prolabia ara^hnlis (Yersin). 

1860. Forficuh aracliidis Yersin^ Aiui. Soc, Ent. France (3), VIII, p. fjOit. 
PI. X, figs. 33 to 35. [Adventive at Marseilles, France.] 

Pusa, Bihar, 20th October 1908 (R. D. Deshiniikli ; at light), one feiiialt^ ; 
7th November 1906 (II. M. Lefroy), one male. 

This greasy and unpre|xissessing s|K^cies lia.s become widely establisli*‘(| 
through the tnipical regions of the earth. 

FORFICULiO/li 

ClIELlSOOill.N.E. 

Efffpnus koorgensiii^ new spt'cies. (Idate XX, figures 14 and 15.) 

It is a difficult matter to assign this ijiterestiug, tliotigh plainly coloured, 
sfiecies to the proper genus. The more slender tarsal joint.s, with second 
joint failing to reach the median ptution of the third joijit, alone prevent its 
being referreil to Chclisoches. The tibia), whicli are llattened dorsittl in tiearly 
tlieir entire distal half, prevent assignment to Ad.kUheOffs. 

The .sjX'cies, when compared with E. pidAiri (Bormans), may be found 
to re])resent a tlistinct genus. Material of that sj^ec ies is iu>t at ]jresent available. 

Tgpe: male; Sidapur, Coorg, India. Elevation 3,01X1 feet. 19th Juih' 
1917 (T. R. Naganatlian). [ITebard Collection, TyiM' No. 773.] 

Size and form medium, close to that of CJnHmJu\i txorio (Fabricius), 
Head with frons weakly and lateral ix>rtions of occiput decidedly more tumid, 
separated by the broad deep sutures ; caudal margin of occiput juoderately 
concave. Eye three-fifths as long as cheek. AntenutC witli eighteen .segments : 
first segment equal to combined length of second, third an<l fourth ; .second 
segment slightly over twice as long as broiul ; third two-thirds as long as 
second ; succeeding segments increasing sliglitly in length and slende^U'^s 
distad, the.se segments elongate ovrad, not showing the coiiic'ul tendeiuy 
found in C. morio, 

Pronotuin sliglitly longer than wide, lateral margins jiarallol but curving 
very w’eakly to the cephalic angles, caudal margin convex ; prozona nuMlerately 
tumid, with a weak medio-longitudinal impressed line and an imprt'ssed iKUUt 
on each side. Teginina and wings fully develo|x*d, smooth, witlioiit kcol.s ; 
the former with fJistal niargiu weakly concave. 

Alxlornen supplied with stink glands, those of the second tergite small, 
of the third tergite prominent ; surface im/)resso-punctulate laterad, this very 
weak on, ultimate tergite. Ultimate tergite a.s in V, morio ; roughly bosses! 
above bases of forceps, with a depression between, in w^hich are four small 
raised points, the .median pair being slightly cephalml of the others. 
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Pygidium* vertical, witli caudal surface convex. Forceps M’cll separated, 
cvlindrical, elongate, scarcely convex convergent to the incurved apices, which 
meet ; proximad the internal .surface of each a no is produced in a heavy, 
wealdy bilobatc projection, these projections touch, beyond, the veiitro- 
internal margin is armed a few sharp, well spaced serrations, the heaviest 

of wliich is at base of di.stal fourth. Pemiltitiiate sternite with distal margin 
uveuly and weakly convex, except mesad, ^vlle^e it is weakly and roundly 
, ibtuse-angulate emarguiate. 

Tarsal joints slender, first j(djit as long as third, second extending beneath 
third distinctly less than half distance to a^xix. Ventral surface of caudal 
i[ietatursu.s strongly liirsute, with a few widely jdaced spines along external 
margin, wlucli are diliicult to detect. 

A paratypic male, bearing the same data, except that it was taken two 
days earlier, shows the brachylabic condition of the species. This condition 
is so distinct tliat the follow it ig dilhTences sliould be noted : — 

Prouotum distinctly less eloi\gato. Forcei^s very much shorter, evenly 
but very weakly convex to the attingeut alh-es ; the internal basal projections 
loss proximal, so a brief space intervenes Ixn ween their proximal margins and 
the pvgidium, more slender, forming a long blunt tooth on eacli side ; beyond 
the veutrii-interind niargiu is nnarnuMl except for a minute bi-denticulation 
near end of proximal two-fifths. 

Length of Unly^ 13 and 12, hmgtii of pronotum 2'U8 and I S, greatest 
width (d pronotum 1*91: and 1*78, length of tegmen 4*1 and 3*7, length of exposed 
|><>rtion (d wing i*7oand I'd, length of foiceps oOaiid 2 9 nun. 

Head, pronotum, tegmiua and al-Klometi blackish chestnut brown, the 
latter slightly the darkest. .Vntemuo dark chestnut brown, with thirteenth 
segment bulf}*. ExiH)sed |x>rtion of wings ocliraceoiis-tawny, broadly suffused 
wdh blackish chestnut brown along the external margin. Forceps russet, 
deeixmiiig to chestnut brown distad and with teeth of that colour. limbs 
tawny, the femora suffused with chestnut brown in proximal portions. 

The sjx'cies is known from the two males discusseil above. 


Prorexs simxhns, (Stal). 

lav*. Forjio-h, simuhws, Stil, Kongl. S^■Cllsl<a Freg. E.igoiiie-s Re«i, 
I, p. 302. [/, Java.] 

Pu*., Bil,ar, :wtb tc, 18th Dece.uU-r 1W8 and 1915 (two 

in sugarcane), three males, one female. 

-The meoeumuente of the nmen.l.bio u.de type are given of the brachylahic male 

paratype last. 
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Cliaiiinuliam. Noakhali, 29th November 1911 fC, C. Ghosh : 

light trap in rice hehl), one male. 

In the material here recorded, the pronotal form shows lumsual variation 
in length and in the lateral margins, which in one individual are parallel, but 
in the otliers diverge weakly caiidiid. Such variation is also shown m a 
Philippine series at haiid, the majority from that island having the elongate 
tvj^e, with sides parallel or nearly so. 

The males here reconled all have the forceps armed on the ventro -internal 
margin with a small tooth, situated slightly lieyond the meilian point and 
another heavier tooth, ju-st before the apex, tins margin finely .serrulate to the 
hrst of these teeth. In the Philip[>ine series the ajialugous teeth differ iu>t only 
in position but also in siije. The first is larger than the largest in the Indian 
material and is situated at the end of the median tliird, while the second 
is very .small and situated just UTore the apex. This latter tootli is sujuetimes 
absent. The yeiitro-internal margin is instead fiiiely serrulate lK*tweeJi the.st* 
teeth. 

The material before us shows clearly that we have an exceptionally 
variable insect to consider, and we therefore do not feel justifii'd, without a 
large series from many localities, in recognizing the Indian insect as distinct 
from tlie Javan with wliich our Pliilippine material fully agree.s. 

Further embarrassment is caused by the fact that Forjiodu xnxicsta iStal 
described from Hong Kong, has been placed as a synonym of jiimulanA' b\“ 
Burr, though having line priority. As mode^ta is described as lacking wings, 
while all of the material before us ha.s fully develo]X‘d organs of flight, and 
may in addition \'ery {) 08 sibly sliow other more imj)ortant differences, we 
do not believe it advisable, at present and without Chinese material for tsmi- 
paris^m, to as.sign sitnulans to synonymy under mode^ta. 

Fro reos oiela n oce ph alos ( Doh rn ) . 

18Co. L[obopkora\ tnelanocephaki Dohrn, Stettin Ent. Zeit., XXVI. 
p. 75. [ /, 9: Traiiquchar, India.] 

Pusa, Bihar, 7th January to 18th December 1908 to 1918 {on HUgar- 
cane, in sugarcane .stem.s bored by Ixirers and inside rice stubble), twelve 
males, thirteen females, four juv. 

Tamkohi, Gorakhpur, United Provinces, 20th April 1910 (H. M. I^efroy). 
one male. 

The dimorpliism found in the male sex of this diminutive species is more 
extensive and striking than in any other h^rrii of the Dermaj)tera known to us. 
Two conditions are developed, showing great difference not only in the ultimate 
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ti(jrsal tt^rgitc and tlie pv^idiurn, but in the shape and armament of the forceps 
well. As these have not been fully described, we give the following data: — 
Type fl. Five males. Pusa. Ultimate dorsal tergite decidedly thickened 
caudad, the crest of the blunt ridge thus formed strongly rugose, its caudal 
face sloping strongly ventrad, with area above ])ygidium smooth and <listiactly, 
though not strongly, concave. Pygidium vertical, fitting tightly between 
^orceps and apjairently roughly quadrate, its exqRjsed caudal surface very 
weakly convex. Forceps short and heavy, curving to the apic»^s, with a 
ctunparative! y large, lilunt vent ro -internal to(jth, at end of proximal third. 

The forceps vary in heaviness, the arm.s are weakly bent inward in .some 
uf these specimens while the tooth varies in relative size and in some is almost 
niesal in pu.sitiou. 

Type h. Eight males. Pu.sa and Tamkohi. Ultimate dorsal tergite 
showing only slight convexitv above internal porti<jii of bases of forceps, 
between tlies<* narrowly impre.ssed, with caudal inargin heavily (ingiilate. 
P\nM(lium very narrowlv prodmaal caudad. I o ruling a very narrowly transverse 
shelf, with (apparent) caudal margin thickened and very weakly concave 
mesad. from that point with surface suddenly deplaiiate and so sharply 
declivent that it lies in a plane sloping vent ro-ceplia lad. The pygidium thus 
fills the interval between the arms of the forceps, with its apex tucked far 
Ixmeatli the pentiltlmate steruite. Forcejis moderately elongate and showing 
slightly the greatest curvature [)ro\ini<ul. armed with a stout dorso-internal 
tooth just beyond the pygidium and with veiuro-iattu'iial margin developed 
in a weak Mange op|>oslti* that i>oint. tin* ventro-internal margin irregularly 
Serrulate to end of proximal two-tlurds, the last of these small teetii tdten 
distinctly tln‘ heavier. 

The anteiimc liave fifteen or sixteen segnumts in this species. 

!u spc'cimeiis showing the greatest contrast of eoloratum, the first two 
antennal segments are Ifiackisli. the lollowiiig two segments \ello wish brown, 
the others decidedly ilarker. thoiigii nsually i>aling slightly distad. 


Prorvns JktrjHn: new s])e(i-s. (Plate XX. ligures 10 and IT.) 

This siK‘cies is related to P. (Ikihrn). showing closer 

allinity to P. ikliaihilus Burr and P. vuraMor Burr- in having two minute 
but distinct tulxTcles on the caudal margin of the ultimate tergite. 


‘Name.1 in hoa.ur .n’- Uainbri.ge Ft.tdier who soeuroO the .peeimen which Ua. 
'pecies is basctl aial tUrouiih \Uiosc kind eo Dpciation the prepauUion o I r pa^cu }U[ u 


been made pesaible. 

* Those species were deseriKMl ia 11)11. Jour. Jo'u/ic .sV. 


{X. .s’.), Vil, pp. 78y 


and 700. 
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It is very possible that these species should be recognized as generically 
distinct from simnhu(s (Stal), genotyjx^ of Prorens. Of these, jietclm is tlit* 
largest, shows the greatest luiiforiDity of coloration and is apparently 
further dilTereiitiated by the very elongate antennal s»‘gmputs and the flattened 
head. 

Type: male; Goaluntlo to Gauhati, Brahmaputra River, Eastern Bengal, 
India. July 1919 (T. Baiiibrigge Fletcher). [Ilebard Collection, Tyitr 
No. 774.] 

Size small, larger than is usual for melanocephulus ; form ratlier stout 
and mixlerately depressed, slightly .stouter and more depresst^d than in that 
species. Head decidedly flattened, eyes three-tifths as long as cheeks, sutures 
broiully impresseil ; caudal itiargin of head nearly transvtTse, not showing tlio 
weak but distinct concavity wliich is found in mekmocephalus, Antennie 
with (sixteen and nineteen) segments, which are much more elongate than in 
that species ; first segment larg^" and nearly us long as ccjmhimxl length of 
second to fifth segments, second segment minute, third twice as long us broad, 
fourth two-thirds as long as tliird, fiftJi as long as tliird ; distal segments \erv 
elongate and slender, fully five times as long as greatest witltli. RroiKJtmn 
very slightly longer than wide, with lateral margins sub-parallel and caiulaj 
margin very broadly convex ; surface with cephalic and lateral pi>rtion.'; 
of pro zona very feebly tumid, remaining })ortif>ns deplanate. Tegmina ainl 
wings fully developed. 

Abdomen with stink glands distinct, surface more coansely impresso 
punctulate than in mehinocephahts and supplied with mon* tUimen)U.s, Jieavier 
hairs. Ultimate tergite weakly tumhl above internal }H>rtion of force] )s, the 
interval between these weakly impressed, the caudal margin there bearing 
two minute tubercles which diverge, as they are directed latero-caudad. 

Pygidium nearly vertical, directed weakly ventro-cephalad and com 
pletely filling space between forcej>s ; its surface flattened, smooth mesiid, 
rugulose laterad, with a very minute tubercle \'entrad on eacli side. Force{>s 
stout, flattened cylindrical, curving from their heavy bases to their 
sub-attingent apices, this curvature slightly greatest })roxiiiiad, where, just 
beyond the pygidium, there is a small, stout trK>th wtuatefl mesad on tlu» 
internal surface, connected with the ventral margin proximad by a minute, 
short ridge. Caudal margin of penultimate sternite weakly concave mesiul 
and weakly convex laterad. 

Tibiae flattened dorsad, cephalic and median tibiae in distal lialf, caudal 
tibiae in distal third. Caudal metatarsus slightly longer than combined length 
of second and third joints. 
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Length of bcxly 9‘3, length of first antennal segment O'TS, length of longest 
(iistal antennal segment 0‘(il, length of pronotum 1'53, width of pronotum 
pl, length of tcgmen 2*31, length of exposed portion of wing 1*43, greatest 
width of abdomen ■2*24, length of forceps 2*04 mm. 

Head and proximal pfjrtions of antennse deep prout’s brown, the latter paling 
to prout’s brown distad. Pronotum, tegmina and wings deep prout’s brown. 
AlHlomen and forceps blackish chestnut brown. Limbs and underparts 
prout’s brown, excepting the blackish chestnut brown abdomen and forceps. 

The type is unique. 

Adiathetus iemhmior (Kirby). 

1891. Chdisoclm fendyrator Kirby, Jour, Linn. Soc., Zooh, XXIII, p. 521, 
PL XII, fig. 5. [ 9 , India.] 

PoUibetta, Coorg, 24t}i October to Kith November 1915 (T. Bainbriggo 
Fletcher ; under bark), ten males, four females. 

Sidapiir, Coorg, 3rd and 12th May 1917 (T. R. Xaganathan), two males. 

Mercara, Coorg, lotli to 2nth Octolx^r 1915 (T. Bainbrigge Fletcher), f'lie juv. 

Coondapur, South Kanara District. 23rd September 1913 (T. Rama- 
krishna Ayyar), on(‘ juv. 

The male sex of this largo l>lack s[x'cies remained luiknown, until described 
bv Burr, in 1911.^ 

As in Ch^hsochca ti^orw (Falnicius). the males develop forceps either 
dilated in a strong fiange in pn»ximal two -fifths, <»r tapering gradnally without 
tlange. Crradations between these types are shown by tlie stwies before us, four 
sp('cimens lieing of tlu^ sim])le ty|X', The diilerence in sii|XTficial appearance 
Indwceri the extremes is very striking. 

The present s^-ries shows the following extremes in measurement : length 
of Kxly, male 13 to 21, female 15 to 20: length of forceps, male 7*3 to OA, 
female 10 to 11*7 mm. 

In the juiults the antonnm are black, with eleventh and twelfth, or twelfth 
and thirteenth segmenl.s either dark brown or bufiy brown. In the immature 
condition those annuli much more conspicuous, pale buff 

AnkchurinM’:. 

AUo<hihlia macroptfip [W estw ood). 

1839. Forjiaih muropm We.stwood, in Hoyle, IHnstr. Hot. Nat. Hist 
TUnialaya Mt^.,' Vol. 1, p. Llll, Vol. H, I’l. IX. %■ 12. [ 2 , 9 ; (bv mforonce) 
llimalayavS or India.] 

Veur, SoC, Ben<ril {A Vll, p. ^01. 
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Kuhl Valley, Kangra, Punjab (M. M. Carleton), one male, four femabs 
[Museum of Comparative Zoology, Cambridge], 

Amballa, Punjab (M. M. Carleton), one male, one female [Hebard Col lee- 
don]. 

Ramgarh, Kumaon Hills, North-Western Provinces, 6,000 feet, 21st to 26th 
August 1918 (T. Bainbrigge Fletcher), six males, five females. 

Ma^iuri, United Provinces, 7,000 feet, October 1906 (H. M. Lefroy). 
one juv. 

Four males have the specialization of the forceps less decided than i.s 
normal for the species, this being very pronounced in one of these specimens. 

Anechna sfoliczl'ai Burr. (Plate XX, figures 19 and 20.) 

1911, Anechirra Burr, Jour. Asiatic Soc. Beiigal (N. 8.), VII, 

p. 792. [ ^, 9; Bashahr, Upfx^r Sutlej District, Xorthern In<lia.] 

Kulu, Kangra, Punjab (M. M. Carleton). one male, four females [Museum 
of Comparative Zoology, Cambridge and Hebard Collection]. 

Jalloro Pas.s, Kulu, Kangra, Punjab (M. M. Carleton). one male [Museum 
of Comparative Zoology, Cambridge]. 

Burr has described the macrolabic conriitien. The brachylabic mah' 
before us not only has very different forceps, hut the ultimate tergite has it^ 
surface much less specialized distad. while the pygirlium is nmdified and erai- 
ceale<l by the much heavier proxiiro-intemal projections of tlie forceps. 

Length of Ixxlyhrnale to 13*5. female 12 to 13: length of pronotnm. 
male LSI to 1*63, female 1-53 to IT: greatest wirlth of pronotum, ?nale 2'3H 
to 2‘31, female 2‘Ot to 2'32 : length of tegmen, male 3'46to 3*0, haiiale 31 to 
3'74 ; length of exposed portion of wing, male L97 to 1 '77, female I '77 to I '86: 
length of forceps, male 3'4 to 7’6 ; female 3'6 to LD mm. 

The general coloration is blackish chestnut brown, the a I k 1 omen nieso 
proximad and distad and the forceps W-ing rich chc.stnut. 

The general facies of this in.sect is verv different from that of the otluT 
knowm Indian species of the genus. 


FoRFicrruN/K, 

Ela>iooy> hl^xtrEhis (Kirby). 

I89L Spkif^ffolahiH Kirby, Jotir. Jjinn. Soc. Zool., XXJU. 

p. 526. , 9; India.] 

' Thf j)rosirnt material is rlrioH aftor irnmn-rsion in nnrl t*io tjodv length o.an, in 

coii.scquence, only he enti mated. In these mea-surementfl tho4«e for the hrachylnhio male are 
given first. 
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CoirabatoTe, Ma<lraH Presidency, llth February 1914 (C. S. Misra). 
(-lie male. 

In this specimen the fourth antennal .segment is about twice as long as 
wide and slightly shorter than the tliird. Burr has discussed this segment 
ill his original description of the genus,' but has described it later as “trans- 
verse',” through a lapsus calamiJ 

Length of bofly 8*8, length of pronf)tuni J '2, greatest idth of pronotuni 
{•36, length of tegmen 3-35, length of exposed jxirtion of wing r5, greatest 
width of abdomen 2‘18, huigth of forci*ps 3 ‘2 mm. 

Forficiiki schliujiutmifi (Burr). (Plate XX, figure, s 21 and 22.) 

1904. Anerhura schhvjitdftxuti Burr. Trans. Ent. Soc. London, 1904, 
p. 313. [d, ?: Lahol, Tibet; Darjiling, Northern India.] 

1911. Forjimla Imlm Burr, Jour. Asiatic 8oc. Bengal (N. S.), VII, 
p. 795. [ , 2 ; Phallut, Darjiling District (India), at 12,000 feet.] 

Eastern Nepal, April, 1910 (C. W. Ihcbe ; from seed p(.>ds of a red and 
yellow lily), two males, two females [Hebard C'ollection]. 

Kulu Valley, Kangra, Punjab (M. M. Carleton). two males. 

Burr, in his discus.'^ion of Iwchei state.s tliat tlie species is distinguishable 
from svhUnjinbvedi by its lustre and tlu' form of the male pygidium. The 
formor feature is imt to be n’lit'd on bv itself and the pygidial difference we 
believe to Ix' simply tho adaptati<>n of tliat stgment to an Anechun>i<l ty|H* of 
forceps. 

After considering the otluT Iu<lian s|H'ci('s at lia nd, wliich show dimorphism 
iu the male sex, and the mat(Tial here recorded, we are convinced that hcchei 
is a svnonvin of schlfujiutuxitL based on the pha.se ot that sjxcies in which 
the male pvgidium shows full and unrestricted development and the forceps 
an Anechurohl type. 

The description of Arhlagiafircifi shows flte males tliere considered to be, 
on the other hand, of the form in wliicli the male pygidium is modifie<l siifh- 
<’iently to jHTmit the development of a Forficuloid tyjv <d forceps. 

The gradation Ixdween those ty]x\s of forcej's in sdilagiuturifi had beim 
previously noted by Burr.^ 

Of the pro, sent material, three males have the pygidium bidenticulato and 
the forcep.s Aneeburoid. one of thovse and tlie two females lack \^ings. llu 
other specimen, a male fnun Nepal, has the pygidium bluntly corn ex, the 

' Trnn.^. Fvf. 1W7, i>. (1W7). 

*Vanm Br. IVrmiiptor,w p. 163 (1910). 

* Fauna Br. India, Dcrtnaptcia, p. 166 (1910). 
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forceps Forliciiloid and possesses My developed tegmina and wings. In tliii,- 
specimen the proximo-internal tooth of the forceps is very large, with brojvi, 
flat apex serrulate. 


M eas irreni’ents (in mil] i meters ) . 
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The differences developsl in the male forct^ps are sliowii by the accoui- 
pamnng figures. Burr has <iiscussed these in hi.s desrrij)tions, the refereiK‘f,< 
to which are given above. 

In this species the caudal tibue aie heavy to the median ]x)i?it, wheuo' 
they taper strongly to their ai>ices. This is due to a cons]>icuous flattening 
of the dorsal surface in the area opposable to the caudal metatarsus. Tliis is 
indicated, but to a les.ser degree, on the median tibia?. We note a sliort dor.Mi- 
distal flattening of the caudal tibise in other sj)erie8 of the genus, luit bv nn 
means the striking character sliown by scMa^iefirelti. 

Forjicnla lebongrie, new species. (Plate XX, figure 23.) 

This species is related to F. schlwjintireiti Burr, but may b<^ qin(kl\' 
distmgmshed by the nearly semicircular and weakly transverse prormtuni ; 
generally somewhat less stocky build ; somewhat more slender antennal joiiit> 
and limbs, and slender, unspocialized tibisn. Though of the same g(*neral 
type as <leveIoped in the Forfieiiloid condition of that spcics, the male forcei'- 
in lehongm are more evenly curved and show les.s flattening. 

Type: male; Phoobscring, Lebong, Sikkim, FJevation 5,fK)0 feel. 
October 1910 (H. M. Lefroy). [Hebartl Collection, Typ No. 781. | 

Size medium, form moderately robust. Head weakly convex, sutures 
obsedete ; caudal margin of occiput transverse, showing very faint concavih 
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niesad. Eye oblique, three-quarters as long as cheek, Pronotum weakly 
tnmsverse, nearly semicircular, curvature of lateral and caudal margins 
st rongest latero-caudaxl ; median section very feebly tumid in V-shaped area, 
lateral portions very feebly concave, cephalic angles rounded rectangulate. 
Tegmina and wings fully developed, smooth and shining, costal margin of the 
former sharply rounded, caudal margin transverse, truncate. Abdomen with 
glandular folds of third tergite very weak, of fourth tergite well developed ; 
surface strongly impresso-pimctulate, this weak on proximal tergites. Ulti- 
mate tergite four times as wide as long, lateral margins weakly convergent 
caudad, surface weakly tumid distad above bases of forceps, weakly concave 
between and on each side. 

Pygidiup small and inconspicuous, directed ventro-caudad ; exposed 
face semicircular, smooth, but \\ith a linear sulcus paralleling and just within 
the free margin ; apex ventrad, concealKl. Forceps at immediate base with 
internal portion thickened into a very short flange, better described as a 
heavy, blunt tooth, the broad flattened a[)ex of which bears a few minute, 
irregular, blunt denticulations ; arms there touching, from that area convex 
to the apices, so that in major portion they are rather strongly and evenly 
bowed. Penultimate tergite ^^nth free margins straight, conveigent to the 
bluntly rounded apex. liimbs slender and moderately elongate, caudal 
metatarsus equal in length to the two succeeding segments. 

Length of body 0‘2, length of pronotum 1'24, greatest Hidth of pronotum 
1‘59, length of tegmen 2‘31, dorsal widtii of tegmen 1'26, length of exposed 
portion of wing 1’43, greatest width of ahloineii 2’52, length of forceps 2‘74, 
length of margin of proximo-mternal flange (or tooth) of forceps 0‘36, length of 
caudal femur 2‘24, length of Ciiudal tibia I ‘9 nun. 

Head and pnmotum blackish browm, tlic sides of the latter paler. Tegmina, 
wings and sides of pronotum prout's brown, translucent and cinnamon brown 
when held tA the Ught. Alxlomeu bay, the ultimate tergite, glandular folds 
and narrow proximal jx)rtions of other tergites darkened, h creeps in enlarged 
proximal portions bay, remaining jxutions blackish brown. Limbs bay, 
paling to buckthorn ^brown in distal ]X>rtioii3. 

The type is unique. 

Forficffhr hedzfbtth (Burr). 

1900. [Ghelisoches] hedzebuh Burr, .\nii. Sue. Eiit. Belgique, XLIV, p. 51. 
[<f\ Kurseong, Bengal, India.] 

Kureeong, Bengal, (from C. Leigh), twenty-one males, ten females, one 
juv. 


3 
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Ajuong the males, one has the forceps deformed and lacking a proxiiiid- 
internal flange ; another has the dextral arm only slightly over half as long as 
the sinistral arm and iuispeciali 2 ;ed ; while a third has the dextral arm very 
similar to the characteristic condition developed in the female sex. 

The present series does not show much individual variation, the ej^treincs 
being as follows : length of body, male 9'5 to 11, female 12*2 to 13 ; lengtli of 
prouotum, male 3 to 3*2, female 1*77 to 1*9 ; greatest width of pronotum, innle 
2*13 to 2*3, female 2*48 to 2*5 ; length of tegmen, male 3 to 3*2, female 3*33 to 
3*53 ; length of exposed portion of wing, male ri8 to 1*6, female 1*5 to 1*50; 
length of forceps, male 3*9 to 4, female 3 to 3*2 ; length of proximodnterjial 
flange of male forceps 1*09 to 1*18 mm. 

Forficula aeris (Burr), 

1905. Forficula accA Burr, Jour, Asiatic S(JC. Bengal (N. S.), I, p. 30. 

[ S ; Mimg Phu, Sikkim.] 

1905. Forficula celer Burr, Jour. Asiatic Soc. Bengal (N. S.), I, p. 31. 

[ d* , 9 ; Khasi Hills (Assam), India.] 

Kulu, Kangra, Pimjab (M. M. Carleton), one female [Museum of CVjn- 
parative Zoology, Cambridge], 

Shillong, Khasi Hills, Assam, 5,000 feet, April to October 1910 to 1920 
(Fletcher and Rao ; four on apple blossoms and shoeds, four on rose flowers), 
tw*enty males, seventeen females. 

Ramgarh, Kumaon Hills, North-West Provinces, 0,000 feet, 21st to 2Gt]i 
August 1918 (T. Bainbrigge Fletcher), one female. 

The present large series from Slullong furnishes convinciiig (evidence of tlic 
svnon\miy indicated above. Burr has described a macrolabic male as aar- 
and a brachylabic male of the same sjjecies as celer? 

A single specimen from Shillong is 6tD.mgly macrolabic. In this specimen 
the pronotum is appreciably more transverse, the pygiOium deciiledly m<*re 
elongate and the forceps bToa<ler proximad and much more elongate, with 
proximo-internal flange terminating in a sharp tooth. From examination 
the maendabic and brachylabic phases developed in three other specit^s <4 
the genus before us, we find that the pronotum is normally shghtly br<»a<hT 
in the former than in the latter condition of the same sjx?cies. 

This insect show’s decided variation not only in size but also in coloration. 

* Bnrr, later realizing that this name did not agree in gender with Forjiculat changed it to 
acefis. The feminine of the Latin adjective acer w, however, acris. 

* See Burr’s discussion and figure. Fauna. Br India, Perraaptera, p. 168, and PI. VII. 
fig. 67. 

* pw 172 and PI TO, % aa 
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Measurements {in miUiTneters) of specimens from Shillong. 
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In this species the male pygidium is convex decliventj terminating in a 
brief horizontal flange, the apex truncate and, in the brachylabic phase, 
distinctly narrower than the horizontal distance occupied by the pygidium. 
In the macrolabic phase the pygidium is decidedly more elongate and propor- 
tionately more slender. 

Three males and one female liave one of the arms of the forceps much 
shorter than the other, deformed, in the males lacking the proximo-internal 
flange. 

The majority of the scries are shining blarldsh brown, the head and forceps 
slightly paler and more rexldisb, the tegmiiia and vsings decidedly paler, sand- 
ford’s brown, darkening gradually laterad ami distad. In some specimens the 
liead is as dark as the pronotiim. 

The smallest male frmn Sliillong shows a distinctive colour phase. The 
head is ochraceous tawny, the pro no turn blackish brown and the tegmina and 
wings clay colour. The aMomen chestnut b^o^Yn proximad imhug to hazel 
distad, with distal extremity blackisli brown. The forceps are rich chestnut 
brown, the limbs dark. The foTtiale from Kulu is an even more striking example 
of this contrastingly coloured phase, agreeing with the male except that the 

* The majority of the males before ns agree more aeariyiwith this individual. 
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head ia light ochraceoua tawny, the tegnuna and wings antimony yellow, with 
pronotum very narrowly marked with this colour laterad, 

Forficula interrogans Burr. 

1905. Forficula interrogans Burr, Ent. Mo. Mag. (2), XVI, p. 85, 
((?; Darjiling, India.] 

Kurseo ng, Northern Bengal (from C. Leigh), one male, six females. 

We are by no means satisfied that interrogans will not eventually prove 
to be a synonym of planicoUis (Kirby) V The present material fits decidedly 
more closely Burr’s analysis of interrogans- than it does his discussion of 
planicollis"^ and, without more material, we believe that we should therefore 
record it as such. 

Length of body, male 6‘1, female 6 to 7’3 ; length of pronotum, male I'l, 
female 1’09 to M5; greatest width of pronotum, male 1'39, female 1*34 to 
1*4 ; length of tegmen male 2* *2, female 2‘13 to 2*24 : length of exposed portion 
of wing, male 0*88, female 1*02 to 0*61 ; length of forceps, male 2, female T7 to 
1*57, length of margin of proximo-internal flange of male forceps 0*54 mm. 


OplSTHOCOSMIINiE. 

Sadiyaj new genus. 

This genus is erected to include the new H|)ecies, S. grata here described, 
and the African pcedlocera {Borg)h It is nearest in relationship to Dine^^ 
Burr and Tkalperiis Burr®. 

These genera agree in having fully developed tegmina which lack keels, 
ultimate male tergite narrow, narrowing and sloping decidedly caiidad, prone- 
turn approximately as broad as long and caudal metatarsus slightly longer 
than the combined length of the succeeding joints, though appreciably less 
than twice as long as the third joint. 

We agree fully with Burr in his definition of Opisthocosmia in its restricted 
sense. The genotype. 0. eenturio Dohrn, may be readily distinguished from 

* Described from a female from North India, Jour, Linn. Soc, London, XXI II, p. 625, 
(1891). 

'Faona Br. Didia, Dermaptera, p. 173, Pi. VII, fig. 61. 

■ /Wd, p. 174. 

* A male before os from the Belgian Cbngo, belong to the Philadelphia Academy. On- 
ginally referred to the genus Anei«trog<ukr, Burr has assigned the species, with a query, to 
Opidhoeomia, 

* Comparison is made with two males and a female of the genotype, D. americanus 
(Bormans), from Onatemala and Panama, in the Hebard CoUection. 

* Comparison is made with a male of the genotype, T. kuklgatd (Barr), from the Belgian 
Oongo, in the colleetiop of the Philadelphia Aoadmny. 
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SadiyQ by its very large size, pronotum which is very much longer than wide 
(though it agrees in being narrower caudad thancephalad), the very elongate 
limbs and ultimate male tej^to which is strongly transverse and scarcely 
narrows caudad.^ 

From Dinex the present genus differs in its more compact, less elongate 
forni, head more evenly tumid (\vithout a marked or extensive concave area 
mesax:! on the occiput), decidedly shorter antennal segments, pronotum with 
lateral margias convergent caudad throughout (not very weakly convex and 
convergent caudad only in caudal two-thirds), decidedly shorter limbs and 
caudal metatarsus decidedly longer than the last joint (not equalling that 
joint in length). In contour these genera agree very closely except for the 
general decidedly greater attenuation and more intricate specialization of the 
male forceps in Dinex. Tliis similarity is particularly emphasized by the 
striking smallness of the pronotum, when compared with the size of the head 
and tegmiiia. 

From Tfieil}}€rus the present genus differs in showing not even weak 
flatteiiing, in the somewhat tumid liead, more elongate antennal segments and 
proportionately decidedly smaller pronotum with greatest width cephakd and 
lateral margins convergent caudad (not feebly convex and sub -parallel).^ 

Though showing nearer affinity to Dinex in general contour, Sadiya agrees 
with Thaljmus in the greater number of characters which are used to separate 
tlie genera of tliis sub-family. 

Genotype. Sadiya grata, new species. 

Gerferic description. Size small for the subfamily, form slender and 
showing no ffatteuing. Head moderately tumitl with sutures sub-obsolete. 
Antenna) with segments moderately elongate, fourth segment slightly longer 
than thinl. Pronotum very small, length approximating width, lateral 
margins convergent caudml so that the cephalic is distinctly greater than the 
caudal width, caudal margin convex. Tegniina and wings fully developed ; 
the former broad, full ami with dorsal surface w'eakly convex, lacking keels, 
caudal margin transverse, truncate. 

^ We are able to determine this from the following material of 0. ccnluno Dohrn, kindly 
loaned to us from the Burr Collection, by the British Museum : — 

Borneo (Freivaldaky), one male, see Plato XXI, figure 24. 

Padang Pandjang, Western Sumatra (from H. Rolle), ono female. 

See also Bormans, Das Tierreich, XI, p, 96, fig. 36a, 6 and e, (19 ), and Burr, (}ea. Ins., 
Dermaptera, Fasc, 122, ]>, 92, PI. IX, fig’^- 13, l3o and 136 (1911). 

* For some unknown reason Burr has placed the genus Thalpmts in his key in the category 
in which the ultimate male tergite is transverse, lectangular and rather depressed, Gen. lus., 
I>ermapteia, Fasc. 122, p. 89 (1911). This is incorrect, as shown by the specimen of 
before us. 
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Abdomen with surface decidedly convex, glandular folds of second tergifd 
small, of third tergite very large, greatest width meso-caudad, ultimate tergite 
narrow, tapering and strongly declivent caudad in both sexes. Male forcc|f.s 
sub-attingent throughout, nearly straight, without large teeth ; female forc(‘[».s 
more slender and straight to the w eakly incurved apices. Limbs modepitoly 
elongate, caudal metatarsus longer than combined length of succeeding joinis, 
third joint appreciably shorter, 

Scdiya grata, new species. (Plate XXI, figures 25 and 26.) 

This handsome little insect is readily distinguished from <S. paiciloccm 
(Borg) by its distinctive coloration and the unusual contour of the forceps. 

Type: male; Sadiya, Assam, 21st to 25th May 1920 (T. Bainbriggi^ 
Fletcher). [Hebard Collection, Type No, 777.] 

In addition to the characters given in the generic description, w’e note the 
following : Eye slightly longer than cheek. Head with caudal margin of 
occiput transverse, showing only a trace of emargination. Pronotuni w itli 
cephalic angles rectangulatc ; prozona moderately tumid, narrow^ lateral 
portions moderately reflexed ; lateral margias convergent caudad and almost 
straight, showing very weak convexity, rounding into the moderately convex 
caudal niargin. Width of each tegmen slightly greater than greatest width of 
pronotum. 

Abdominal tergites very minutely tuberculose laterad, except ultimate 
tergite which is smooth and polished, w'eakly tumid above the forceps with 
area between impressed, its caudal margin showing ver}^ weak concavity niesad. 
Pygidium vertical, with caudal face produced as a small, bluntly conical 
projection. Forceps sub-attingent, showing a W’cak bisinuation with acute 
apices overlapping when in normal position ; dorsal surface weakly convex : 
weakly flattened at ventro-intemal margin in proximal third and supplied 
with very minute teeth, thence the internal surface is w^eakly longitudinally 
striate to the apex ; ventral surface deplanate proximad, becoming shallowly 
concave on internal half of distal portion. Penultimate sternite with caudal 
margin broadly convex. Third joint of caudal tarsus three-quarters as long as 
the metatarsus. 

AUotype : female ; same data as type. [Hebanl Collection.] 

Agrees closely with male in ambisexual characters, differing as follows. 
Abdomen slightly heavier, the tergites only slightly roughened laterad, ih'' 
ultimate tergite similar but with caudal margin mesad showing a narn)wct 
but stronger emargination, which is roundly obtuse-angulate. Pygidiimi 
similar. Forceps about as long as in male but decidedly more slender, separated 
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by a brief interval and straight to the weakly incurved apices. Arn:s of 
forcei>8 tapering rapidly from base to median portion, thence very slender and 
weakly tapering ; roundly triquetrous in proximal portions, where the ventro- 
iiiternal margin is very weakly giib-lamellate and sub-crenulate; ventral 
surface deplanate, longitudinally sub -striate, with margins weakly suh -cingu- 
late, particularly in the median portion. 

Lcuigth of body, male 7 ’2^ to 8, female 8 to 8-2; length of prom turn, 
male 0'95 to 1*02, female 1*05 to Ml ; cephalic width of pronotum, male 102 
lo M2, female MG to 1*09; caudal width of pronotum, male 0*95 to 1'02, 
female 0*98 to 0*95 ; length of tegmen, male 2*18 to 2*52, female 2'58 to 2*45. 
hnigth of exposed pttrtion of wing, male M to 1’3G, female 1*29 to M6 ; width 
across tegmina, male 2*01 to 2*18, female 2-18 tu 2*11; greatest width of 
abdomen, male 1*84 to 2*15, female 2*25 to 2*34; length of forceps male 2*72 
to 2*80, female 2 *05 to 2*8 mm. 

Head, pronotum and abdomen (except laterad) kais(^r brown, the pnnuituni 
apparently darker caudad, due to its translucence there and the darker c( lour 
of the tegmina beneath. The sides of tlio tlioracic segments are blackish and 
the abdomen becomes blackisli laterad, with the glandular folds black. 
Antennaj mars brown with nintli or tenth (terminal-) segment biifCv. 
Tegmina chestnut brown, with a broa<l longitudiiial paler area (antinomy 
yellow in tlie tyjx*, tawny in the other s])eeimens) extending enudad fully 
half the distance to the caudal margin. The outline of tlds marking is vague. 
E.xjro.sfxl portion of wijigs chestnut brown in internal lialf, antimony yellow 
in external half, the ap'x of tlie pale area roundly terminating and situaUxl 
beh>re the ap-x of the wing. Force[>s in the males cliest nut brown, paling to 
russet proxiniatl and distad ; in tlie females russet. Inderparts russet, 
limbs immaculate, ocbraeeous ta^Yny. 

In addition to the typ aiid allotyp, a paratypic pair are at liand, takeji 
at Margherita, .Vssam, 14th to 19th May 1920, by T. Baiabrigge Fletcher. 

Prosaditja^ new genus. 

Tins genus iiududes the single s]x‘cies, P, incota, hero describeo. Ju 
gcmeral app*aruiico it resembles KyQdvjtj, the forceps Ixaiig likewise iinusiiall\ 
simple and straight for the subfamily, but longer and more slender, in that 
respet showing closer similarity to /h/nw. Ihc pronotum in Pwsciduju is, 

* The meAauromcnte of tho tyi>e mail- and allotypo fenialoare given first, those of a para- 
typic pair last. 

•The antenna; may be inctanpletc in the three specimens before ua 8h(nviug the bufly 
terminal s^nieDb. 
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however, much larger in proportion to the body bulk than in those genera, 
in this feature showii^ closer agreement with Thdpems. 

Nearest relationship is shown to Sodiya. These genera agree in general 
contour, in having fully developeil organs of flight, tegmina without keels, 
ultimate male tergite narrow and nanowing caudad, pronotum approximately 
as broad as long and caudal metatarsus slightly longer 'than the combined 
length of the succeeding joints. 

The present genus differs from Sadiya in being decidedly hirsute, in^having 
the irons moderately and lateral portions of occiput decidedly tumid and 
separated by deep sutures, the pronotum larger in proportion to the si 2 e of the 
head and with lateral margius weakly divergent caudad, ultimate male tergite 
sloping moderately caudad and caudal metatarsus distinctly less than twice 
as long as the third joint. 

Genotype . — Prosadiya tricota^ new species. 

Generic description. Size small for the subfamily, form slender and 
showing no flattening, surface decidedly hirsute. Head with frons moderately 
and lateral portions of occiput decidedl}’ tumid and separated by deep sutures. 
Antennas ^ith segments moderately eloirgate for the subfamily, somewhat 
more elongate than in Sadiya, third segment appro ximatiirg fourth in length. 

Pronotum medium small, length approximating width, lateral margins 
weakly divergent caudad so that the cephalic is appreciably less than the 
caudal width, caudal margin convex. Tegmina and wings fully developed ; 
the former moderately broad and with dorsal surface w’eakly convex, lacking 
keels, caudal margia transverse truncate. Abdomen witli surface amvex, 
glandular fold of third tergite minute, of fourth tergite large. Male forceps 
sub-attingent throughout, straight to the weakly incurved apices, without 
teeth. Limbs moderately elongate, caudal metatarsus longer than combined 
length of succeeding joints, third joint distinctly shorter than metatarsus. 

Prosadiya iricota, new species. (Plate XXI, liguxe 27.) 

Though superficially somewhat resembling Sadiya g^rata here described, 
the present insect is seen, on closer examination, to differ very widely in the 
generic features discussed above, as well as in the n:ore elongate and slender 
male forceps, the strikingly bicolored head and different tegminal marking. 

Type : male ; Dibrugarh, Assam, 13th May 1920 (T. Bainbrigge Fletcher). 
[Hebard Collection, Type No. 778.] 

The following characters are imjx)rtant in defining the species, in addition 
to those given in the generic discussion : Eye slightly longer than cheek. 
Head with caudal margin of occiput transverse, showing only a trace oi 
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emargmation. Pronotum with cephalic angles very shghtly more than 
rectangulate ; prozona moderately tumid, lateral portions moderately reflexed, 
though not as much as in 5. grata ; lateral margins very weakly divergent 
caudad and almost straight, showing very faint convexity, rounding into the 
rather broadly convex caudal margin. Width of each tegmen appreciably 
less than least width of pronotum. 

Entire abdominal surface very minutely pittetl, these the bases of very 
fine hairs which cover the entire insect and give it a fuzzy appearance, these 
hairs being even more numerous on the abdomen than elsewhere ; ultimate 
tergite not as narrow and not as decidedly declivent caudad as in S. graia, 
surface evenly convex except for twin, faintly concave areas mcso-caudad, 
with a very short, longitudinal, median, impressed line proximad between 
these. 

Pygidium declivent, sloping ventro-caudad, narrow and fitting tightly 
between the arms of the forceps, with caudal face deplanate. Forceps attingent 
beyond the very narrowly separated bases, elongate, slender and straight to 
the very broadly incurved acute apices, wiiich in normal position overlap ; 
simple and cylindrical except for a very low' delicate, roimded ridge on the 
dorso-internal margin, which, directed meso-dorsad, runs from the bakil fourth 
to near the base of the forceps. This ridge develops rapidly proximad, then 
weakens and disappears gradually distad, while the dorso-internal margin 
distad and the greater portion of the ventro-intenial margin is defined by a very 
fine raised line. Penultimate steniite with caudal margin broadly convex. 
Third caudal tarsal joint two-thirds as long as the metatarsus. 

Length of body G'3, length of pronotum 1T2, cephalic width of pronotum 
r02, caudal width of pronotum 1‘19, length of tegmen 2-29, length of exposed 
portion of wing 1*12, width across tegmina 1‘95, greatest w idth of abdomen 
1*74, length of forceps 3*44 mm. 

Head with frons and mouth parts blackish chestnut browui, occiput 
cinnamon-rufous in sharp contrast. Eyes black. Pronotiun with prozona 
cinnamon-rufous, the remaining lateral and caudal portions transparent, buffy 
yellow. Tegmina mars brown, \nth an oval spot of antimony yellow meso- 
proximad in the dorsal field. Exposed |x>rtion of wings antimony yellow, 
broadly sufiuseil with mars brow'ii in proxifual half of sutural margin, this 
sufhision sub-obsolete beyond, but nuuiing diagonally to the external angle 
of the tip, where it again becomes distinct. Abdomen tawny proximad, 
rapidly decj)ening to mars brow n in distal portions. Forceps ochxaceous tawu>, 
ventral surface slightly darker. Limbs clear translucent bufiy yellow. 

The type of this remarkable eanvig is unique. 
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Pareparchus pchmeter, new species. (Plate XXI, figure 28.) 

Thotigh small for tlie subfamily, this insect is very much larger than thf‘ 
genotype, P. mitmsculus (Bormans). 

These species are quickly distinguislietl from the other known forms of thr* 
Opisthocosmiinao by the comparatively short antennal segments, transvers^^ 
and almost semicircular pronotum and transverse ultimate tergite of the male. 

Type: male; Hansey Estate, Sanivarsandai, Coorg, India, 29th to 30th 
April 1013 (T. V. Ramakrishna Ayyar). [Hebard Collection, Type No. 780.] 

Size small for the subfamily, form slender. Head weakly convex, sutures 
sub-obsolete, caudal margin of occiput transverse, witli only a trace of convexity 
on each side. Eye small, only three-fifths as long as cheek. Antenna) with 
segments comparatively short, first as long as second, third and two- thirds of 
fourth, second qua(.lrate, tliial slightly over twice as long as second, fourth 
as long as third, fifth decidedly longer and showing a decidedly pyriform 
tendency. 

Pronotum semicircular, distinctly broader than long ; prozona w'eakly 
tumid, other portions deplanatc, except for the lateral pi^rtions, w’liich arc very 
weakly re flexed. Tegniina and wings fully developed ; the former without 
keels, with caudal margin transverse and .showing very faint concavity. 
Abdomen sliglitly the widest meso-distad, almost parallel-sitled ; glandular 
folds of third tergite very small and poorly develo|)od, of fourth tergite represent- 
ed by low, rounded knobs ; surface impresso-punctulate, these weak dorso- 
proximad and very decided on the four distal tergites laterad. Ultimate 
tergite transverse, sloping moderately caudad, the lateral margins showing 
very weak convergence caudad ; surface impresso-punctulate but with four 
narrow longitudinal smooth areas, very w’eakly tumid distad at bases of forceps 
with caudal margin bluntly produced there, weakly concave between and on 
each side with caudal margin there weakly concave. 

Pygidium vertical, showing mesad a slight flexure ventro-cephalad, its 
surface smooth. Forceps showing an inward curvature at base, becoming 
attirigent, thence evenly diverging to distal portions, w'hich are curved inward 
so that the apices meet ; armed just beyond area of contact with a very large, 
blunt, dorsal tooth, wdach is directed dorso-caudad, with base strongly longi- 
tudinal. The arm is flattened dorsad in brief proximal portion before this tooth 
and rounded but showing a quadrate tendency in dLstal portions, due to a weak 
flattening of the internal surface and the very w'eak convexity of the dorsal 
surface. Surface of forceps with minute scattered impressed punctse, except 
on internal surface to beyond median point and ventral surface proximad, 
where minute tubercles occur, the ventro-intemal margin armed with heavier 
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minute blunt teeth along area of contact and with fewer small tubercles to 
beyond median point. Penultimate stemite with distal margin conveXj the 
convexity strongest mesad, rather decidedly hirsute in distal portion. Limbs 
rather short and slender. Caudal metatarsus equal in length to third joint 
and pilose ventrad, second joint strongly dilated. 

A paratypic male before us shows a more strongly macrolahic type. The 
forceps are more elongate, with the large dorsal tooth, the small blunt ventro- 
intemal teeth and the minute tuberculations all more decided. 

Length of body^ 8*3 to 9^, length of prouotum 0'88 to i’i6, greatest 
(cephalic) width of pronotum 1‘18 to Tl, length of tegiuen 2*27 to 2’52, width 
across tegmina 1*9 to 2, length of exposed portion of wing 1*16 to 1*18, greatest 
width of abdomen 2*05 to 2*11, length of forceps 2*82 to 3*55, length of tooth 
of forceps 0*38 to 0*61 mm. 

Head, abdomen and forceps shining blackish chestnut brown. Antennge 
and tegmina dark chestnut-brown. Pronotum ^^ith pro zona very dark, 
shining, chestnut brown, the lateral and caudal portions translucent honey 
yellow, caudad of the prozona tinged with brown. Exposed portions of wings 
honey yellow, rather broadly su:dused about the free margins wth brown, 
except at the proximo-internal |X)rtion of the apex. Limbs buff, tinged 
with tawmy, the tibia) suffused with chestnut brown to near their apices, the 
caudal femora suffused with chestnut brown in proximal two-thirds. The 
median femora also show a trace of brown suffusion in pr(.)ximal t>^o-tliirds. 
The para type is similar iu coloration, though slightly more recessive with 
proximal abdominal tergitea becoming chestnut brown proximad and suffusions 
on the limbs weaker. 

In addition to the type, a paratypic male is before us, taken at ^lauantoddy, 
Wynaad, at 2,500 feet, on 16tii November 1917 by Y. K. Rao. 

Eparchus inermis, new* species. (Plate XXI, ffgure 29.) 

This insect iigrecs closely with E. lu^ignis (llaan) in size, colour, pattern and 
form, except that in the male the alxlominal tergites arc uns]-x?cializetl laterad 
and the forceps are weakly bisiniiatc and entirely lack large teeth or projections. 
The individual at hand is also darker than any of the specimens of imignk 
before us. 

The species iu many ways resembles yarheria simpl(\c (Bormans)^ that 
insect being larger, with pnuiotmu longer than l>roa<l, the sides of tlie tifth to 

* The measurcmetits of the tyi>e arc given iinat. 

* This specimeu is disteiidccl* The length is, therefore, estimated. 

* DiBcribcd in 1894, Uter diagnosed by Burr, from material of the type serua as 

simplex, Fauna Br. India, Detmaptera, p. l5j9, (1910). 
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eighth tergites recurved and sharp when seen from above and the forcep 
shorter. 

Type : male ; Shillong, Khasi Hills, Assam, October 1920 (T. Bainbrigg^' 
Fletcher). [Hebard Collection, Type No. 779,] 

Size medium for the genus. Head with frons moderately tumid .and 
showing tw’o impressed points betw^een the eyes, occiput with an irregular 
transverse impression meso-caudad as in insignis. Pronotuin with length 
nearly equal to width, greatest width meso-cephalad, lateral and caudal margins 
very broadly convex ; prozona moderately tumid, with a medio-iongitudinal 
linear sulcus and an impressed point mesad on each side, lateral portions 
moderately reflexed, caudal portion deplanate, Tegmina and wings fully 
developed ; the former much wider than tlie prouotum, lacking keels, full, 
with dorsal surface weakly convex and caudal margin transverse. 

Abdomen with surface very minutely pimctulate, except ultimate tergito 
which is smooth ; glandular folds of thial tergite inediuni, of fourth tergite 
large, the other tergites unsj^ecialized, fifth aiul sixth increasing in widtli, the 
seventh, eighth and ninth decreasing more rapidly in width and telescoping 
as the abdomen rapidly narrows. Ultimate tergite na in ifisigms ; narrow, 
narrowing and decidedly declivent caudael, with surface tumid dista<l above 
arms of forceps and concave between. 

Forceps elongate ajid slender, arms weakly con\'ergent until they touch 
proximad, thence curving very weakly and diverging until separated a distance 
shghtly more than the width of one of the arms, w^here they curve broadly 
inward to the overlapping, acute apices. Arms cylindrical, with a sub-obsoicte 
low rounded ridge along the ventro-intemal margin proximad, with a median 
row of very minute, widely spaced denticuiations along the internal surface and 
slightly thickened ventro-mesad toward the apex, this the vestige of the 
homologous tooth found in insignis. Penultimate sternite with caudal margin 
very broadly convex. Caudal metatarsus very elongate, third jomt three- 
fifths as long as metatarsus. 

Length of body 9*3, length of pronotum 1*43, greatest (meso-cephalic) 
width of pronotum 1*54, length of tegmen 3*2, dorsal width of tegD)eii 1*1, 
length of exposed portion of wing 1*56, greatest width of abdomen 2*92, lengih 
of forceps 6*1, length of caudal metatarsus 1*09, length of third caudal tarsal 
joint 0*75 mm. 

Head, proximal antennal segments (the others are miasing), pronotum 
and limbs shining blackish, showing scarcely a tinge of brow'Ji. Tegmina and 
wings blackish chestnut brown, the latter with a large meso-proximal spot of 
mustard yellow. Abdomen blackish chestnut brown, the tergites and stemites 
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iaterad and in meso distal pf)rtion8 almost black. Forceps chestnut bro\^Ti, 
except in thickened portion before tlie apex, which is blackish. 

The type is unique. 


Eparchy s insi^^vs (Haaii). 

1842. Farjicuh insigms Ilaan, in Temminck, Verb. Xat. Gesch. Neder- 
laudsche Overzeesche Bezittingen, Orth., p. 243, Ins. PI. 23, fig. 14. [d, 9; 
Java.] 

Phoobsering, Lebong, Sikkim, 5,000 feet, September 1910 (H. M. Lefroy)^ 
one female. 

Pollibetta, Coorg, 24th October to 16th November 1915 (T. Bainbrigge 
Fletcher), one male. 

SidapuT, Coorg, 7th August 1917 (Y. R. Rao), one female. 

Yercaud, She van)}' Hill.«, 3Iadras Presidency, 3,000 to 5,000 feet, 9th 
August 1917, (Y. R. Rao), one female. 

In the male ojily, of the present material, do the ex]x*sed portions of the 
wings show conspicuously the yellow proximo-interiial spot and the line of the 
same colour along the sutural margin at the apex. 

Thmmenus oantm (Burr). 

1900. OpMocostnia onmm Burr, iVmi. Mag. Nat. Hist., (7), VI, p. 85. 
[ ^ , Assam.] 

Shillong, Kliasi Hills, Assam, 5,tKX)feet, 31st May to October 1916 to 1919 
(Fletcher and Rao), five males, four females. 

The wings of tliis very handsome species, w'hcn exi)anded, are seen to be 
deep chrome, suffused with black in the distal portions. 

Length of body, male 11'7 to 14, female 10*8 to 12; length of pronotum, 
male 1*56 to 1*77, female 1*65 to 1*7 ; greatest (meso-cephalic) width of prono- 
tuiu, male 1*77 to 1'97, female 1*9 to 1*88 ; length of tegmen, male 3*2 to 3*5, 
female 3*5 to 3*55 ; length of exposed |xtrtioii of wing, male 1*36 to 1*56, female 
1*43 to 1*63 ; length of force jw, male 5 to 7, female 6*4 to 6*4 mm. 
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Plate XIX. 

1. Diplalys hicoloripeSf new species. Male, type, Nagpur, Centra] Provinces, 
India. Dorsal view, (x 6'66.) 

y. Diplotys hicojoripes, new species. Male, type. Nagpur, Central Provinces, 
India. Ventral view of distal portion of abdomen and forceps. (Much 
enlarged.) 

3. Paralahis greem (Burr). Male, type. Pundalu-oya, Ceylon. Dorsal 

view of ultimate tergite and forceps, (Much enlarged.) 

4. Paralabis castetsi (Bolivar), filale. Kodaikanal, Madras Presidency, 

India. Dorsal view of ultimate tergite and forceps. (Same scale as 
figure 3.) 

5. Eptlabis penicilhta (Borelli). Male. Ootacamund, Nilgiri Hills, India. 

Dorsal view of ultimate tergite and forceps. (Same scale as figure 3.) 

6. EpHahis peiiiciJIata (Borelli). Male. Ootacamund, Nilgiri Hills, India. 

Ventral view of penultimate sternite, showing its distinctive specializa- 
tion. (Much enlarged.) 

7. Nala Uvidipes (Dufour), Male. Pusa, Bihar, India. Dorsal view of 

ultimate tergite and forceps. (Much enlarged.) 

8. Nala UvUipes (Dufour). Male. Haripur Hazara, North-West Frontier 

Province. Dorsal view of ultimate tergite and forceps. (Same scale 
as figure 7.) 

9. Nala Uvidipes (Dufour). Male. Pusa, Bihar, India. Dorsal view of 

ultimate tergite and forceps. (Same scale as figure 7.) 

10. ChcBtospania hurseongcB, new species. Male, type, Kurseong, Northern 

Bengal, India. Dorsal view of ultimate tergite, pygidiuni and forcf^ps. 
{Much enlarged.) 

11. ChcBiospafiia hirseongcB, new species. Female, allotype. Kurscong, 

Northern Bengal, India. Dorsal view of ultimate tergite, pygidiuni 
and forceps. (Same scale as figure 10.) 

12. Cheetospania stUetta Burr. Male. Kodaikanal, Madras Presidency, 

India. Dorsal view of ultimate tergite, pygidium and forceps. (Same 
scale as figureHO.) 


( 240 . ) 



LIST OF ILLUSTRATIONS 


241 


Fig. 13. Chmtospania Meila Burr. Female. Kodaikanal, Madras Presidency, 
India. Dorsal view of ultimate tergite, pygidium and forceps. (Same 
scale as figure 10.) 


Plate XX. 

Figjl4. Exypnus 'koorgmsis^ new species. Male, type. Sidapur, Coorg, India, 
Dorsal view of ultimate tergite, pygidium and forceps. (Much 
enlarged.) 

„ 15. Exypnus koorgevais., new species. Male, paratype. Rrachylahic condi- 
tion. Sidapur, Coorg, India. Dorsal view of ultimate tergite, pygi- 

dinm and forceps. (Same scale as figure 14.) 

,, Ifi. Prorens jlefclieri, new species. Male, type. Goalundo to Gauhati, 

Brahmaputra Biver, Eastern Bengal, India. Dorsal view of ultimate 
tergite, pygidium and forceps. (Much enlarged.) 

,, 17. Proreus fietclicri, new species. Male, type. Goalundo to Gauhati, 

Brahmaputra Biver, Eastern Bengal, India. Lateral outline of distal 
antennal segments. (Greatly enlarged.) 

,,18. Cravopygia phiio, new species. Male, type. Chin Hills, Burma. 

Dorsal view. (X 3*3.) 

,,10. Anecliutct stoJiczkai Burr. Male. Kulu. Kangra. Punjab, India. 

Dorsal view of ultimate tergite, p)ygidium and forceps. (Much 
enlarged.) 

„20. Avechira Burr. Male. Brachvlabic condition. Jallore Pass, 

Kulu, Kangra, Punjab. India. Dorsal view of ultimate tergite and 
forceps. (Same scale as figure 1.) 

„21. Forficula RchJaguilimti Burr. Male. Aneehuroid forceps; Eastern 

Nepal. Dorsal view of ultimate tergite, ]iygidium and forceps. (Much 
enlarged.) 

„22. Forjicula schkginp.rciti Burr. Male. Forficuloid forceps. Eastern 

Nep.aL Dorsal view of ultii^iate tergite. pygidium and forceps, 

(Same scale as figure 21.) 

„ 23. Forficvla Ivhoiigac. new species. Male, type Phoobsenng, Lebong, 
Sikkim. Dorsal view of ultimate tergite, pygidium and forceps. 
(Same scale as figure 21.) 

Plate XXI 

l<’iS!.24. OpMocosmif! cenumo T>ohrn. M.ilo, Borneo. T.ntoral view of distal 
portion of abdomen and forropa. (Mucli enlarecd.) 

„ 25. Sadiya grata, new species. Male, type. Sadiya, Assam. Dorsal view, 

(X 6-66.) 
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Fig. 26. Radiy a grata, new species. Female, allotype, Sadiya, Assam. Dorsal 
Anew of ultimate tergite, pygidium and forceps, (Much enlarged.) 

„ 27, Prosadiya tricota, new species. Male, type. Dibrugarh, Assam. Dorsal 
view. (X 6*66.) 

„ 23. Pareparchus pehimeter, new species. Male, type, Hansey Estate, Coorg, 
India. Dorsal view, (x 6'66.) 

„ 29. Eparck*fs inermis, new species. Male, type. Shillong, Khasi Hills, 
Assam. Dorsal view of ultimate tergite and forceps. (Much 
enlarged.) 
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FURTHER NOTES* ON PEMPHERES AFFINIS, FS1\ 
(THE COTTON STEM WEEVIL). 


BY 

E. BALLARD, B.A., F.E.S., 
(iovfrfnnciit EiilomoJoffist, Madras. 

{Rcceivi'd for publication on the 3rd May, 1922.) 


The Cotton Stem Weevil has attained some notoriety in South India 
as a pest of exotic and indigenous cotton, and was at one time looked 
upon as the most serious enemy of the raiya* in the cot ton- growing 
tracts. 

Further experience goes to show that it is only in exceptional cases that 
it can be regarded as a pest of the first order, and it certainly cannot now be 
('ompared with such insects as Platyedra gassy pi ella or Earias fabia and 
E. insulatm. In 1911-12, when Pempheres first came into prominence, it 
was undoubtedly a much more serious pest than it is now. It is probable 
that both Cambodia and indigenous cotton are becoming immune, or at least 
resistant to PempJieres. 

The known distribution of Pempheres was until recently peculiar, as 
it was reported only from Pnsa and Coimbatore. In another part of this 
piper are given the localities in South India in which it is now known to 
•ittack cotton, the exceptions being North and South Malabar where no cotton 
is orown. The question arises as to whether Pempheres has spread from 
s une centre such as Coimbatore or if it is a matter of its having only within 
recent years taken to attacking cotton and, having once acqmred a taste 


• Many of the notes from which H.U paper is compiled were made by Messrs. P. V 
laaao aad T. V. Subratnaniam. 
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for cotton from tlie exotic Cambodia cotton, has now spread to country 
varieties. Again, it might simply have been overlooked. As no stem weevil 
has been found in those localities where cotton growing lias only recently 
been taken up. it is probable tliat Pempheres is only grail u ally acquiring tie- 
taste for cotton. Pempheres is by no means confined to cotton or even to 
Malvaceae for its food-plants and has been found breeding in or feeding on 
many different plants. A pest with so many alternate food- plants, and ojie 
which is moreover a borer, is difficult to deal with, as it will always be able 
to carry over from one cotton crop to another. Cotton, too. is attacked at 
a very early age and Pempheres does not have to wait for bud or boll formation 
as is the case of Platpedra. It is not surprising then in the circumstances 
that the dead season decreed by the Pest Act between one cotton croj) and 
another appears to have had little or no result in reducing the loss, such as 
it is, which is due to Pempheres, while in the case ot PJatyedra it has been 
so successful. According to laboratory results the adult wec\dl is long-lived 
(36 days) and this again would assist it to tide over a time when there is nn 
cotton crop in the ground. 

Remarks on the general habits of Pempheres are to he found in I^frov's 
Indian Insect Life, Fletcher’s Some South Indian Insects and in the Madras 
Year Book for 1918 (T. V. Ramakrishna Ayyar). This latter j^aper gives 
a general description of the different stages of the life-history and describes 
the nature of the damage done. In that paper it is stated that the stem 
weevil will reduce the normal out-turn of the cotton crop from 15-20 per cent. 
No figures are given in support of this statement, and, however acciirate it 
may have been some years ago, it is certainly not the case now. Results 
obtained in 1920-21 by the Cotton Specialist at Coimbatore, and further 
observations in the field, make it extremely doubtful that anything approach- 
ing this amount of damage is done. There appears to be no difference in the 
yield from plants attacked by Pempheres and those which are free. In 
certain cases where plants lodge boll production is r^^duced, but these cases 
are the exception rather than the rule and an adult plant is rarely killed.* 
The chief loss is caused to seedlings which almost invariably succumb to 
stem weevil attack. There is some indication that certain strains of Cambodia 
are less liable to attack in their early stages than others, and among 
indigenous varieties Karunganni (G. indicam) is much less affected than 
Uppam{G. kerhaceum). 


* For an exception to thia rule is the report from Messrs. Harvey in another part- of thi.s 
paper. 




plate XXlll 





K. BALLARD 


246 


fhe Bourbon-Canibodia cross is not .si> rea<Jily attacked as Cambodia. 
Work along the lines of finding a -Pemjs/feres-resistant strain is only in its 
infancy and is still in progress, but the results obtained in 1920-21 which are 
to be given in another pajier show that there are distinct possibilities 
in thi-s direction. Whethr'r .such resistance <^r unattractiveness can be 
combined with other desirable (|ualities in (Jainbodia cotton remains to be 
seen.' 

The pre.sent paper embodies some further facts in the life-history 
(Plate XXIIl) of Penipheres ajfitfis and the results obtained in 1920-21 from 
the study of the different degrees of iafe.station in the Cotton Specialist's 
selections at Coimbatore. The present distribution of Penipheres as far as 
it is known is shown in the ma]) which forms the frontispiece (Plate XXII). 
Further inquiries will probably add greatly to the area of distribution 
now shown. 

Life-history notes. 

In the paper on Penipheres njjiuis in tlu^ Mndras Year Hook 1918, the 
following are givani as the averagi^ j)t‘riods for the different stages of the life- 
history : — 

Egg 10 days. 

Larva 35 ,, 

Pupa 12 
Adult 30 

Further investigation has shown (iind»o” laboratory coiiditious) that, although 
the egg perioii remains constant at from (LS days, de] lending ])erhaps on 
the time of the year, the length of tie* larval life is \ ariaHle and lasts from 
35-57 days. The pu[)al jx^riod is from O-lo da vs. After completing its 
development the adult remains from 2-5 dLiv.s in the stem. Adults have 
lived in the Inseetarv for 30 da vs. 'fhev may live longer than this in nature. 
Penipheres is verv fta'e from natural enemies. Init a ('halci<l has been reared 
which parasitiz(‘s tin* larva, and a fungus has been found wliicli destroys 
all stages e.\<’ept tlie es^ig. \\5>rk this is not yet eomplett* but it would 

appear to be a miieh more effVctual control rlian the Chalcld. 


, l)lKFERK\TI.\TlON OF MALE AX1> FKMALK. 

In the origitial description of Hem phrrrs no di fftnculiating characters 

;in‘ crivcu f.ir the innl.'s ;m.l f.'iiinl.’s. In tlif |uiht or t1i.> stem weevi] OIndrm 
Ymr Book-, it is meuti.iue.l that there are a pair of spmes ahove the 

CRXiil eavity of tin' forelegs. I’liese spines ilo not I'.xist in tlie fein.ile and 
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are represented only by tubercles ; it is only in the males that the spines 
are developed (Fig. 1). Judging from observation of beetles in the 
laboratory, the female is much less active than the male who runs continually 
over the food-plants while the female does not move about nearly so much. 
During copulation the male grasps the female with the middle pair of legs 



Fig. 1. Ventral aspect of male and female of Ptniplmres and the coxal spines of the male. 


and continually strokes her head and aiiteunaj with Jiis forelegs ami aiiteimie. 
Sometimes this stroking process becomes a violent tattoo. The female also 
at times strikes her head with her forelegs, or rubs the tarsi togetlier, tlie 
forelegs being held out in front. In the case of one pair which was under 
observation, the male ceased his stroking and the female after two or three 
minutes became restive but was immediately calmed down again on the male 
renewing his attention. Copulation lasts as a rule about five minutes. 
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Tablk T. 


Efjlf j)(iriO(h 

Dale of l.'iyitiL; 

1 

Date of Ijatchin^ j 

i 

Length of period 
in days 

18-19- VI-19 

25 20- VI-19 i 

7 

19-20- VI-19 

27-28- VI-19 

8 

27- \T-19 

4- VI 1-19 

7 

28-29- \ I-I9 

5-0-VII-19 

7 

28-29- \T-19 

0-7-VU-19 

8 

9-10- VI-IO 

10-17--VH-19 

7 

ll-12-Vir-19 

lN-Vri-19 

7 

l.">-\ 11-19 

23-VII-19 

8 

17-VII-19 

23-VJI-19 

7 

17-Vir-19 

24-Vri-19 

(> 

18-VjI-19 

25-VII-19 

8 

I'S-Vll-ia 

20-V1I-19 



20 -V 11- 19 

f; 

19-Vir-19 

2<i-\ il-19 

7 

IM-Vll 19 

2<i-\'ll-19 

7 

i!>-vn-i9 

29-VII-i9 

S 

I4-VU-19 

20-MI-19 

7 

20-V11-19 

27 MI-l!t 

7 

21-V11-19 

29 VU-1'9 

; 7 

2i-Vli-i;> 

29-\'iI-l!t 

! 9 

22-V1I-19 

29-VII-19 

* 7 

22 -V 11-1 9 

30-VU-19 

1 8 

23-V1T-19 

31-VII-19 

i ^ 

2:vVn-19 

31-Vn-19 

! s 

24-V]l-l9 

31-VH-19 

! " 

2.'>-Vn-l9 

3I-\T1-19 

(i 

2U-V1[-19 

2-VHl- 19 

li 

27-\n 19 

.va-Vni-19 

S-9 

JS-VU-19 

«uvin-i9 

0 

2s-\‘ll-l!* 

3 N'Ill-19 

9 

2sA'il-l9 

3 111-19 

9 

■js -VI 1 -1') 

9-\ III -19 

9 

29-\ n 19 

111-19 

8 

2‘9-\’ll..l9 

9 A in-19 

s 

S.9-VMI-19 

17 \lll-19 

s 

12-vin i'9 

2^' \ ni -19 

s 

IN MU 19 

23 \ 111-19 

s 

I7.ia \ 111 19 

21 2’A'Ill 19 

♦ i 


17 \ III 17 



This gives au average of just ns'er seven days from the time tlic t.gg is 
laid until the time of iiatelniig. 

Length or i arval life. 

The period oceu])ied hv the larval stage varies coiisideiahlv as tin <n(om 
panying Table II shows. Tliis may be natural or may be due to laboratory 
conditions. To facilitate I'bservatic n, larv.T were kept in pieces of cotton stem 
or stem of another food-plant (but generally cotton) and these sttms]bacel 
in culture solution to keep tliem fresli. Grubs had often to be trausfcrrc 
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from one piece of stem to anotlier, and were often looked at to ascertain 
the exact time of pupation. All this might upset the normal course of the 
larv'al existence. It is difficult in the case of borers to be certain that the 
enviroiiiueut in which they are kept is an exact enough reproduction of 
natural conditions. 

Table 11. 


lAM^gth of larval life. 


Date of hatching 

Date ef pupkUion 

Length of riod 
in (lays 

0-6-V1I-19 

. ’ 21-VIII-19 

41 


2fg-Vin-19 

51 

(i-7-VIT-19 

17-vm-19 

31 

a.7-\ 11-19 

lB-VIII-19 

33 


3L VIII-I9 

54 

(i-T^vu-ia 

2-IX-19 

56 

23-VII-19 

29-raT-19 

37 

23-VII-19 

27-VIII-19 

! 36 

23-Mi-19 

2-IX-I9 

40 

26-VII-19 

27-VIII-19 

i 32 

26-V1I-19 

MX- 19 

44 

27-Vn-19 

28-Vni-19 

31 

27-VI1-19 

4-IX-19 

D*>ubtful when actually became pupa. 

29-VII-19 

2-IX-19 

, 36 

29-VII-19 

2-IX-19 

36 

31-VIT-19 

2~IX-19 

Lin>ation probablv on l-IX-19. 

3l-m-19 

9-IX-19 

40 

31 -VII- 10 

I3-IX-19 1 

44 

r>-viii-ia 

22-IX-lU 

47 

G-VIII-19 

22-TX-19 

47 

13-ATO-19 

22-IX-19 

40 

o-6-Vin-17 

MX-17 

32 

.-w()_VIIf-lT 

lO-IX-17 

36 

r>ai_VlII-I7 

B-IX-17 

32 

17-VIII-17 

ll-X-17 

55 

1-2-TOI-19 

9-IX-19 

38 

D2-VIII-10 

3MX-19 

59 

3I-VII-19~-2-VIII-19 

9-^X-19 

38- to 

27-28-VI-19 

1 21-VHI-19 

54 

2S-29-VT-19 

17-VUI-19 

50 

2H-29-M 19 

i I9-Vin-19 

.52 


This table gives an average of about 42 days frt)in time of li a telling to 
time of pupation. 


PuPATlo.v. 

'I’his takes plaoe in a cliauiber ])re[>ared l>y the larva wliicli is 

general! V deep in tlit> st(‘ni. Hefon^ juipation tln‘ larva usually cuts a 

pa.ssage for the adult weevil to tile exterior, leaving only (lie bark to he 

nibble* I throngli wlieu the fxa^th* finally enierges. Tb*‘ Ix'etle usually 

.stays 2-5 day.s in the pupal chamber before coming out. 
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Table 111. 
Pfijxil 2>^iod. 


I 

hate of pupation 

hatu of 1 cC'Jinitig adult 

J^ciigth of period 
in days 

{T)h>-Vll-20 

22 -VI 1-20 

0 

l‘)-Vll-20 

28-VJ1-20 

9 

9 A -18 

19-20-IX-lS 

10 

lO-lX-17 

20-1X-19 

10 

(;-IX-17 

15-IX-17 

9 

13-IX-19 

22-IX-17 

9 

30-IX-19 

o-io-x-n 

9-10 

ll-X-17 

22-X-17 

11 

U-X-17 

24-X-17 

10 


An average of 9-10 days. 


Vairijig geno rally takes plaee a day or two after emergence from the 
attacked j>Iant aial egg-laying begins two or three days afterwards. Pairing 
occurs more than once. 

Attempts to obtain eggdaying reconls have not been attended with 
much success. A ma.xinuim of from one pair is recorded, but. judging 
from the rapid rate t>f increase in tlie held and the large number of larvae 
sometimes found in one stem, it is quite pos.sible that far more than 30 are 
laiiJ in nature by one female. 

Kg(;-layix(i records. 

Kresldv emerged male and female. 


Caged 23-V 11-19 

HiNt eug ini*! 2a-\'n-19 


lived 17 days l.aid 19 eggs 

Kniergccl 18-V(-I9 i 

paired 19-VI-19 inid 

20-V1-19 

r 

., 21 


again on 23- VI- 19 1 

20-VI-19 

r 

12 .. , 

f ‘ i 

Urootlof 29-V[~19 
l*nir (1) Kouncl in cop. 

'M\ \\ 1!» 

2 Vll DO 


1 '7 

3 „ 

(2) 



10 .. 

, 11 „ 

(3) 



,, 9 „ 

» 11 „ 

(4) 



10 „ 

M 15 „ 
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First egg laid 3 days aftfir emei^ence and two days after coupling. 
!?0-A’I-19 freshly emerged $ and two o" d" 



Paired 

2-VIT-19 

First egg laid 5-VII-19 

$ 

lived 29 days 

laid 20 


of 

lO-VII-19 

14-VII-19 

? 

» 20 „ 

22 


of 

ll-VII-19 

„ 12-VIT-lO 

? 

14 „ 

» 6 

$ 

of 

ll-VII-19 


? 

» 22 „ 

„ 30 

$ 

of 

12-\7M9 



M 21 O 

„ 12 


The length of life from egg to adult. 



Date of laying 

1 

Date of drath j 

Length of period 
in days 

(1) 

• 8.9~VIT-17 

1 6-XI-17 

i 

87 

(2> 

8-9-Vir-17 

1 

f8-Xl-17 

IHJ 


27-VII-17 

12-X-17 

77 

(4) 

27-VII-17 

24r-X”17 

89 

) 


It will be seen at least two of these individuals would have been able 
to survive the dead season for cotton which lasts from 1st August to October 
or the beginning of November depending on whether the north-east monsoon 
bursts late or early. The average life from egg to time when adult is ready 
to lay would be just over two months. 

By examining a certain number of stems weekly and noting the proportion 
of larv© to pupae contained in them it was hoped that an indication would 
be given of the number of broods in the year, supposing that any definite 
broods existed. Plate XXIV, fig. I, shows results obtained in 1919-20 
and is self-explanatory. 

Plate XXIV, fig. 2 shows the same thing for 1920-21 except that in 
this case the matter is gone into in greater detail and larvae found were 
grouped under three headings : tho.se under 2 inni., tliose between 2 and 
and those over 5 mni. It will be seen that there was a high proportion 
of freshly hatched larvae (i.e., under 2 nirn.) in February, April, the 
middle of May and first half of June. Examination of stems pulled up 
after the season (i.e., after 1st August) also showed a high proportion of 
young larviB (not shown in graph). 
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Degree op inpEiStai iox of plax'is in the field. 

Once any field is attacked the number of infected plants increases rapidly 
throughout the season and infestations of 90 per cent, are C( mmon by the 
end of July. 


Table IV. 



Date of examination 

Percentage of 
attack 

Field Xo. 39, Central Fa no. .S(A\ n OcUiUr (?), 
550 planta in one row . . 

25-XI-19 -10^X11-19 

10-5 


lG-VII-20 

92-3 

Field Xo. 23. 25-IX-19 

14-XI-19 

10-8 

Field X\>. 19lt, plant'.. Si>uh U X- 10 

25-Xl lO-lu-XU-19 

l()-6 



94-0 

Field Xo. 15 A & B. Som h Oct. ? 579 plauls . . 

' 2.VX1-19- lO-XU-19 

10-7 

[ 


lG^VII-20 

8S-5 

Field Xo. 54. l,(K)2]>laid.‘^. Fowii 29-1X-19 .. j 

25-XI-ll^-lO-Xn-lO 

1.5‘8 

i 

10 VlI-20 

SS‘5 

Field X'o. 20, HC»(i ] plant S(»\\ r. 1 X-10 

2.VXIT-19 

8 02 


I4~VII-20 

90-3 


Plants are attacked three Meeks after ;:erniinatio3i and are then almost 
invariably killed. It is \v!nl<> cn^|) is in tlie seedling stage that most 

damage is done. 


Pempln' rcii AJiACK AT Vjrudupatti in 1921. 

In April 1921, a rop<^rt Mas received from tlie Agent for Messrs. Harvey, 
at Virudupatti in Tiimevolly District, that a neM' pest was playing havoc 
with the cotton in that district. Investigation showed that the pest in 
question was the stem Mccvil. The centre of infection appeared to be 
Virudupatti toMu. Examination of plants taken at random showed that 
the infestation Mas 65-75 per cent, on the north and east of the tovn and 
gradually decreased to 4 per cent, and 2 per cent, in fields fiirther 
away,_ The result of examination of a number of plants is giAcn in 
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Powers ov survival tx dry stems, 

Infested cotton plants pulled up aral kept hi the laboratory continued 
to produce beetles for soin<‘ time. One interesting point was that, as the 
stems dried uj>, tlie \v(M‘vils wliieli (ujanged lanainu* smaller and smaller. 
A pair of tliese dwarf weevils was mated oud tin* offspring successfullv reared. 
Owing to an oversight the parents wme put into the general collection 
unmarked so that tlieir <'\act measurements couM not be made, but the 
result of their union was largin tlian its ))ar(mts. These observations tend 
to show that when at the mid of th(‘ season cotton ])lants are pulled up and 
.stacked in or near cottem fields alt lie ugh tliey are drying up. weevils 
will emerge fnun them for some time afterwards and help to earrv on 
tlie race until the next cro]> is in a lit state t(» he infested. It would 
however seem tliat, if cotton stems are dried in the sun before being 
stacked, grubs are not able to (omphue their development. This way of 
killing off grubs and beetles at the end of tlie season is of counse 
dependent on .sunny days, whereas in July and August when plant.s 
should be ])ulled up there are freqmmt showers and the days are often 
cloudy. 

Cotton plants pulled t>iit on 2!Rh July, 1920, and kept in a cage in 
the Insect arv etuitinued to produce weevils uj) to 13th September, 
1920 . 

From another lot beet h^s continued to emerge for one month, i.e., up 
to 30th August, 1920. 

From another lot pulled u}> in the liot weather. 20th to 30th May. 1919, 
dwarf weevils eiiuTgisl on 29th June. 1919. normal weevils came out at 
intervals, up to 13th Julv 1919, when another dwarf was found. One 
more dwarf came out on 21st July. 1919. after which date no more 
emerged. 

On 2r)th Juno. 1917, infested plants were brought into the Insec- 
tary. Weevils continued to come out from them up to 28th August, 

1917. 

Plants pulled up on 29th July. 11119. and kept in the sun produced no 
weevils. From another N>t of lou Moms dried in the sun for ten days no 
weevils emerged. 

Food-plants other than cotton. 

It has already been stated that Pemphcrcs has many other food-plants 
than cotton. A list of these is eiven behnv. Ponpheres has beeJi bred from 
all of them with the exception of those marked*, from which only adults have 
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bee a caugbt. Weevils founi on Ficus reltgiosa were pairing but were not 
observed to lay. 

Hollyhock. 

Hibiscus rosasinensis. 

Hibiscus cannabinus (Gogu) 

Hibiscus esciile^ilus [Bhindi) 

Abut Hon indicum 
Gossifpium religiosum 
Corcborus olitorius. Tiliaceae : 

*Calotrojns giga ntea. 

*Ficus religiosa. 

"^Nim {Melia Azadira^bfa), 

Sida spiuosus. 

Dombeya angulata. 

Tirumphetta. 


Malvaceae. 


a very common plant in the fields. 


It wiW be seen that Pempheres has many alternative plants to fall back 
on when the cotton crop fails, which must make any attempt to starve it 
out a matter of extreme difficulty. 


Distribution. 

The map which forms the frontispiece shows the distribution in South 
India so far as it is known at present. This map also shows the cotton areas of 
Madras and is taken from the Cotton Committee's Report, 1919. Pempheres 
has been collected from the following districts in South India : - Coimbatore. 
Trichinopoly, Ramnad, Madura, Salem, North and South Malabar, Tinnevelly. 
No reliable records from the north of the Presidency have yet been received. 

Susceptibility op different strain.^ to Pempheres attack. 

Apart from the apparent difference in su.scf*f)tibility to Pempheres attack 
shown by different strains of Cambodia, to b<? considere<l hereafter (in another 
paper) the following notes are not without interest. U ppum and Cambodia 
appear to be equally liable to attack but as a rule V ppum is more resistariL 
On the other hand Karunganni appears to be far less attractive to the stem 
weevil as the following figures show. (This case is quite typical) : 

Uppam .. 100 stems examined 26th April, 1921 58 attacked. 

Kaninganni ..100 ,, 26th April, 1921 -14 attacked. 

In 1920 two plots w'ere sown side by side in the Insectary compound. 
One contain! 1 U pp'im aul ono Cambodia. As plants lodged they were pulled 
up. The photograph of the two plots shows that U ppum is much more 
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Fig. 1. Uppam plants iafccte:} with \v l)ut ni>t hhlgt'vl. 



h ig, 2. Patches due tn iod'^irig tjf Cainl :< x !i<j [)lant*'. 



Fig. 3. Cambodia plant killeil by Ponphcrc.^, 
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reaistant than Cambodia, in which plot there are many gaps. The degree of 
rnfestation was the same. It might be noted in pa.ssing that the proportion 
m Cambodia plants w'hich lodged was very high compared with the amount 
observed in the field (Plate XXV). 

As regards the attractiveness or otherwise of different strains of Cambodia 
the following results from counts made on Government seed farms and in the 
iields cff neighbouring raiyats are not without significance. The seed farms 
belong to raiyais but the seed is supplied by the Government, The other 
raiyats fields were sown with seed obtained from dealers. These results mav 
simply be connected with the frequently observed fact that a healthy strong 
crop is much less liable to be damaged by insects than one which is weakly. 
There is a very wide field for study in what exactly constitutes healthiness or 
otherwise in plants and what physiological changes take place which attract 
insect pests to them or enable them to multiply. Until a chemist can be 
found to work on this subject it must to a large extent remain a mysterv. 
The future of the control of inany pests is, however, largely bound up with 
this problem, whicli will involve both chemical and botanical research. There 
appears to be no reason wliy iusect-re-sistaut crops should not be evolved in the 
same way as fungus-resisting wheat and cane are now being grown. 



Date of examination 

Percentage of 
attack 

I. ScmhI Farm. Cuimbatore District 

1 ‘ ■ ■■■ ^ 

9-11-IV-21 

7 ‘.3 

11. 

9.11-I\-21 

7 I) 

III. 

9-ll~lV-21 

7 a 

IV. 

lKll-lV-21 

aa 

RdiyaU lid cl acljoiiiinj^ I 


17o 

,, „ same area 


22-0 





